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Monoclonal Anti -T Cell Antibody in the Therapy of Mycosis Fungoides, 
A. R. OSEROFF, R. A. MILLER, P. J . STRATIE, AND R. LEV Y, Dept. of Dermatology 
and Oncology, Stanfo rd Univ. School of Medicine, Stanford , California . 
In t he majori ty of patients with mycosis fungoides, the tumor cells bear la rge 
a mounts o f the pa n-T cell surface an t igen Leu- I. A mouse deri ved monoclonal 
a nti-Leu- l a nt ibody (clone L17FI2) has been administered intravenously to 5 
patie n ts with advanced , systemic disease which was .-cfmctory to conventio na l 
t herapies. Ant ibody was purified from mouse asc ites by am monium sulfate 
precipita tion , a nd in some cases by subsequent chroma tography on DEAE 
cellu lose. CiJ'cldating mononuclear cells were phenotyped with a panel of T a nd 
B ce ll a ntibodies using a fluorescence activated cell so rter . Serial skin biopsies 
wer e sta ined us ing an immunoperoxidase system, or processed by conventiona l 
techniqu es. Patients were 33- 67 yr old . One- IOO mg of an tibody were infused on 
a b i-week ly schedule over periods of3-75 days. T here was no s ignificant morbidity 
o r tox ic ity. All patien ts had transient decreases in circula ting Leu·l beru'ing cells 
immedia te ly after the 4 Ill' infusions, probably due to hepa tic clearance of 
a n t ibody-coated cells . Anti·Leu-1 was a lso found on dermal t umor infil trates a fter 
doses s uffi cient to p roduce circula t ing free a ntibody. Large doses of a nt ibody 
ca u sed a ntige nic modulation of circulating cells. In the 4 patients receiving 
extended t reatment, there were 60-BO% redu ctions in measlll'able skin and lymph 
node disease. Some patients even tually prod uced s ignificant amoun ts of a nti-
mou se a ntibodies which limited the dura tion of their t reatmen t. Antibody the l'!lpy 
is a promis ing moda li ty for mycos is fungoides. Its effi cacy depends on the timing 
a nd d ose of antibody, and it may be improved by combinatio ns of antibodies. For 
long-te rm t reatm ent it may be necessary to tole rize to mouse pl'Otein or to use 
human a n t ibod ies. 
Extl'acu taneou s Disseminution of Cutaneous T Cell Lymphoma Evaluated 
""th Monoclonul Antibodies, CAROL., L. BEIlGER, SEAN JONES, ALISON Es-
TABROOK, Jll NNIFER pA'I' I'ERSON, AND RICHARD L. EDELSON, Department. of' 
D e rma tology, Columbia Univ., New York, New York. 
Extrac u tu neous dissemina t ion in cutaneous l' cell lymphoma (CTCL) was 
assessed in a double- blind s tudy using monoclona l a nt ibod ies recognizing tu mor-
assoc iated a ntige ns. Periphel'lll blood lymphocytes from 27 patients with CT CL 
a nd 21 controls were studied wit h 2 monoclona l ant ibod ies (BEl and BE2) which 
are reactive wi t h antigens present on CT CL ce lls but abse nt from norma l 
mon o nuclea r ce lls. Binding of' the a ntibodi es was detected by indirect immuno-
fluo rescence and eva luated with a fluorescence micl'Oscope or cyt.o fluorograf. 
Seven of the B patien ts with lymph node in volvement by CTCL had blood 
l,YTTlphocytes which were reactive with BE l (mea n = 31 ± 8%) and/or BE2 (mean 
= 13 ± 2%) . Foul' of 7 c rythrodennic CT CL pa t.ients without histologically evident 
l,YTTlph node involvement had circulating cells reactive wi th BEl (34%) and/ or 
BE2 (mean = 2 1 ± 7%) . Blood leukocytes from 7 of 12 CT C L patients with disease 
cl inically loca lized t.o p laques and/ o r tumors reacted with BEL (3 1 ± 14%) and/or 
BE2 (mea n = 23 ± 16%). Binding of BEL (5 ± 3%) to control lymp hocytes was 
statistica lly indist inguisha ble fTom background leve ls seen with nonspecific as-
c ites. There fo re 19 of' 27 CT CL pa tients, incl uding 12 with disease cl inically 
limi ted to skin, had circulating lymphocytes expressing tumor-associated a ntigens 
w hich cou ld be identified with BE l and / or BE2. These mo noclonal antibodies 
app ea r to be val uable diagnostic reagents. 
Lymphocytotoxic Antibodies in Mycos is Fungoides Are Predominantly 
Antisuppl'essor Cell , L. A. LEE, S. R RYAN, J . C. H UH', A. L. SCHOCKE'I' , D. A. 
NOR RIS, Depa rtmen ts of Dermatology a nd Med icine, Uni ve rs ity of Colorado 
School of Medi cine, Denver, CO. 
The predominence of phenotypic l' helper cells in the cutaneous infil trates of 
mycosis fungoides (MF) a nd in t he periphera l blood of patien ts wi th the SeZll ry 
syndrome (SS) has led to the conjecture that t hese diseases rep rese nt a mono· 
morphous ma lignan t p rolife ration of a s ingle clone of cells. We have examined an 
a lternative exp la nation for the promotion of locally monomorphous lymphocytic 
infiltra tes, establishing that lymphocytotoxic se ra from M I" patients prefe ren t ia lly 
deplete suppressor cells . Alterations in the relative pe rcentages of hel pe r/ inducer 
(OKT4 + ) and s uppressor/cytol'W;C (OKT B+) cells in normal Fico ll-hy paque 
separ a ted pe ripheral blood mon, .clear cells were measured before and aft.e r 
inc uba tion with MF or normal control sera and rabbit complement. Alterntions 
in percentages of helpe r and suppresso r cells were compa red to dec reases seen 
w it h OKT4 0 1' OJ{T8 reagents and rabbi t complement a ncl ex pressed as pe rcent 
" maximal " e ffect. Selective anti-OI<TB activity was found in 5/ 9 se ra ; 2/9 showed 
sel ective anti ·O](T 4 activity and 2/9 sern showed bot.h anti-OKT4 and OI<TB 
activi ty. The mean percent " maximal" effect of the 7 sera with anti-OKTB activity 
was 51 ± 7% (p < .001) ; the effect of the 4 anti ·OKT4 sera was 25 ± 8% (p < .0 .1 ) 
of t he OKT4 positive control. The predom inance of ant i-OKTB (suppressor/ 
cytotoxic cell ) activity in the sera of MF patients raises the possibili ty that the 
accumula t ion of he lpe r/ inducer cells in tissue in fi ltrat.es may be due to loca l 01' 
regional dele tion of suppressor cells by lymphocytotox ic ant ibod ies. 
Parapsorills is en Plaques: Phenotypic Analysis of Cutaneous T Cellinfil-
trates , ELISE A. OLSEN, BRIAN V. JEGASO'l'HY, AND BAIlTON F. HAYNES, De-
partment of Dermatology, Duke Un ivers ity Medica l Cente r, Durham, Nor th 
Carolina. 
Parapsoriasis en plaqu es (PEP), a benign cutaneous disease which may evolve 
into cuta neous l' ce ll lymphoma (CT CL) , currently has no absolu te predictive 
crite ria for ma lignant transformation. Using monoclona l a ntibodies to l' ce ll 
surface ant ige ns, we have phenotyped the cutaneous T cell infil t rates of II 
patients with PEP. Frozen sect ions of representative skin biopsies were incubated 
with 6 T ce ll specific monoclonal ant ibodies including the 3 pan T antibodies 
]0.2, 171"12, and 9.6 and th e 3 peripheral T cell subset a ntibodies 3A l , OKT4, and 
OI<TB. The sections were washed, incubated with a fluorescen t anti IgG, and l' 
cell ant igen phenotype scored by vis ll a l fluorescence. Four of the 11 PEP patients 
s t.udied had T cell infil trates tha t were predominantly T B+ (sllPPI'essor ce ll 
marker) while 7 were prima rily 1'4+ (inducer/ helper cell ma rke r ). All of the other 
II patients with benign skin diseases examined as controls were 1'4+ TB- as wa 
the majority of 19 CTCL patien ts. No histological feature nor cl inical type of 
PEP corre lated wi th e ithe r the 1'4+ o r T B+ cu taneous phenotype. However, the 
4 la rge plaque parapsoriasis pa tien ts with T4+ T B- cutaneo us infil trates had 
features suggestive of CTCL including s ignificant atrophy, pruritus a nd/or unu -
sua l distribu t ion of lesions. Prospective monitoring of these a nd othe r PEP 
patien ts may then determine if this 1'4+ 1'8- cu taneous phenotype is predictive 
of a premaligna nt form of large plaque parapsoriasis and if the '1'8+ 1'4-
pheno type is predictive of a benign fo rm of PEP. 
C haracte rization of Human ETAF, T . A. LUGER, M . B. SZTEIN, J. A. SCHMIDT, 
G. G RAB NER, R. SIIlAGANI AN AND J . J . OPPENH EIM, NIH, NIDR, NAID, Be-
thesda, Md. 20205, F. L Proctor Found., UCSF , San Francisco, CA 94143. 
Recently we demonstrated that murine keratinocytes produce an In terleukin 
1 (IL I ) like thymocyte activating factor (ETAF) . We the refore studied the 
prod uction of cytokines by human epiderma l cell cultmes. Both supernata nts of 
freshly isolated human foreskin derived epidermal cell cultmes and of a human 
squamous carcinom a cell line (SCCI5) contained s igni ficant levels of ETAF 
activit.y as determined by t hymocyte pl'Oliferation. T he biochemical properties of 
epide rmal cell de rived ETAF (EC-ETAF) and sq uamous cell ca rcinoma derived 
ETAF (SCC ETAF) were identical. Both eluted fro m gel fil t ration on G·75 as a 
s ingle peak exhibi t ing a MW of 15,000. Upo n chromatofocusing, both activities 
elu ted as 3 peaks exhibiting a pI of 7.2, 5.B a nd 5.0. Furthe rmore EC ETAF and 
SCC ETAF were stable between pH 4 a nd pH 12 and fro m -70°C to 56°C. These 
biochemical characteristics of humnn ETAF nre ident ical with those of human 
In terIeukin I , suggesting that they may be s imila r molecules. In addition human 
ETAF has the same biological proper t ies as lL 1. Human ETAF promotes IL 2 
production by murine and by human l' cell cultmes, is di rectly mitogenic fo r 
fibroblasts, if injected into C3H/ H eJ mice induces the p rod uction of seru m 
amyloid A by hepatocytes and is chemotactic for ra bbi t PMN. Fmthermore t he 
thymocyte response to ETAF wus inhibited by a monolcona l ant ibody against 
human In te rIeukin L Therefore huma n ETAF a nd human IL 1. appear 1.0 have 
identica l biological functions. The e resul ts indicate thut human keratinocytes 
may influence processes involved in t he immune response wound healing and 
some cuta neous patho es through t he production of this nonspecific hormone-
like fu ctor(s). 
UV Alte ration in Alloantigen Presenting Ability of Epiderm a l Cell s : 
Restoration by the Soluble Epidermal Cell Product, Epidermal Cell De-
dved Thymocyte Activating Factor (ETAF). D. N. SAUDER, F. p. NOONAN, 
E. C. D EFA80, AND S. !. KATZ, Dermatology Branch, N.C.!. , Bethesda, Md. , a nd 
NC I-Frede ri ck Cancel' Research Facili ty, Frederick, Md. 
It has been postulated that UV rad iation a lters an t igen presentation by 
macrophages, in part, by inhibi t ion of the macrophage derived so lu ble helper 
factor, in terIeukin 1 (fL-I). We have previously s hown that epidermal cells (EC) 
produ ce a factor with IL, I like activi ty, and have termed this fact.or Epiderma l 
cell de ri ved Thymocyte Activating Factor (ETA F). The purpose of this study 
WIIS t.o de termine wh ethe r UV rad iation affec t.s a lloantigen presentai ion by EC 
a nd, if so, whether the UV- induced change is due in part to UV-a ltera t ion in 
ETAF production. BALB/e mice were irrudia ted wi th 100 J / M' of na rrow band 
radiation with II wavelength of 270 ± 1.5 nm (a wavelength prev iously shown to 
be most effi cien t. in inducing suppression of a lle rgic con tact sensit ization ). Epi-
de rmal ce lls obta ined from UV-irradiated an imals (UV-EC) 0 1' from no n UV. 
irrad iated animals were X-irradiated and t hen co-cul tm ed for 5 days with a llo-
gene ic nylon wool purified respond er l' cells from C57B I /6 mice. UV-EC caused 
less T cell stimulation in this epiderma l lymphocyte reaction than did EC from 
non UV-irradiated mice (t.cpm = 554 compared to 2,02 1 for non UV- irradiated). 
In addition UV-EC prod uced s ignificanlly less ETAF than EC from non UV-
irradiated animals. W hen column purifi ed ETAF was added to the cul t.ured UV· 
EC, partinl restoration of the a llogeneic l' cell stimulat.ion was achieved (t.cpm 
= 1,049). These resul ts suggest that the UV -induced defect in a lloantigen presen-
tation by EC may be dlle in part to decreased E TA I" produ ction. . 
Comparison of t h e A lloge neic Lymphocyte Stimula ting CapaCIty of Hu-
man Epidermal Cells (EC) to that of A utologou s P e ripheral B lood Lym-
phoid Cells (PBLC). R. D. SONTHE IM EIl, Dept.lnt. Med., Sou thwestern Medica l 
School, Da lias, T exas. 
Prior studies have s how n that EC can substitute for pBLC as stimulators in 
t he mixed lymphocyte reaction (MLR); however, t hese same studies have sug-
gested that EC a re not as e ffi cient as PBLC in producing this r esponse. Usmg 
isola tion t.echniques that y ield max imum EC viab ility we have found that the 
co nve rse is true-human Be nrc more efficient MLH t imu lators t.han a re 
au tologous pBLC. Gamma il'l'adiated EC suspensions de rived fTo m trypsin d is-
aggregation of sud ion blister t.ops from flexo r fo rellrm skin produced gl'ellter 
amoun ts of tritiated t hym idine inco rporation by allogeneic responder pBLC after 
6 days in culture (mean of 20 separate experimen ts-G8932 CpM) than ,lid equal 
numbers of s imilru'ly treated autologous PBLC (mean-41515 CpM) (p < 0.001), 
Stim'ulato l' cell dilution studies revea led that EC were apP l'oximalely 10-fold 
more potent than a u to logous pBLC in producing an MLR response. Mix ing 
s tud ies disco unted the possibili ty that suppresso r cells that might be present in 
the stim ul ato r pBLC population were responsible for decreasing the MLR reo 
sponse below that produced by stimulator EC. The failure of kel'atinocyte cult.ure 
supranatn nts a nd EC aut ologous to t he responder PBLC to augmenl the MLH 
response ul:'o discounts the possibility that the enhanced response prod ll ced by 
EC was clue to a nonspecific helper or growth pro moting effect produced by the 
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keratinocytes present in the EC popula tion. T he fact that we found a s ignificant 
mixed EC-Iymphocyte reaction between the members of an HLA Identica l, MLR 
nonreactive sibling pail' suggests the possibil ity that EC exp ress organ specifi c 
a lloantigens which might be responsible for the enhanced MLR response. 
Establi shment of a Sub line o f a Murine T Cell Neoplasm with a n E n-
hanced Affinity for t he Skin _ ROBERT E. T ICELAAR, UTHSCD, Dallas, Texas. 
Human T cell neoplasms exhibit a greater affinity fo r the skin than non: T cell 
neoplasms . Two nonexclusive hypotheses have been forwarded to expla!n this 
pattern: (I ) cutaneous T cell lymphomas (CTCL) a re neoplastic ampli fi catIOns of 
a subset of normal T cells t hat have a special affin ity fo r the skin; (2) the 
cutaneous microenvironment in which normal or malignant cells p rolife rate 
governs their subsequent a ffi ni ty fo r t he skin. In an attempt to develop II mu rine 
model for human CTCL, cells from a T cell splenic tumor that a rose in a BIO.S 
mouse were inoculated inLrade l'mally (10); the skin tumors were then seria lly 
passaged 10 fo r 10 generations of syngeneic recipients (Skin-seeking line, SkS). 
A comparable subline, der ived by seria l intraperitoneal ,Passage of splenic t,!mo r 
cells fo r 20 generations, .was also I,,:od uced ~Sp leen-se~k:ng Ime,8pS). RecIpients 
of both cell lines (lied with leukemia and Widespread mhltrates 111 both lymphOId 
and extracutaneous non-lymphoid tissues. Leukemic cells from each subline were 
inocula ted 10 in to b'l'oups of syngeneic, normal mice, who were examined fo r skin 
tumor b'l'owth rate, survival time, and spleen weigh t at death. SkS skin tumors 
grew more rapidly than SpS skin tumors; recipients of SkS cells survived longer 
than the ir SpS coun terparts (14 -23d and 1O-14d, respectively); spleen w.elgh ts a t 
death in recipients of SpS cells were b'l'eater (2X) than those that I'ece lved SkS 
ce lls, a lthough splenomegaly was a feature of both. I t is concluded that (1) SkS 
cells remain at skin injection sites longer than S pS cells; (2) SpS cells, compared 
W SkS cells, accum ul ate preferentia lly in the spleen. T he data from this potentia l 
model for human CTCL suggest that the cutaneous mlcroenVlrOl1lnent plays an 
important role in programming the subsequen t migration of cells that traffi c 
thro ugh and/ or d.ivide with in it. . . . . 
Dru g a nd Car cmogen Met a bohs m m Rat Skin: Age Dependent DIffe r -
ences in lnducibili ty by Topically Appli ed Compounds_ HASAN M UK HTA ft, 
WARREN H UBBARD, AND DAVID BICKERS. Dept of Dermatology, Case Western 
Rese rve Un iversity and VA Medical Center, Cleveland, Ohio. 
Little is known aboul the differe ntial activity of P -450-depende nt drug metab-
olizing enzymes in skin during aging. T he postnatal development of microsomal 
a ryl hydrocarbon hydroxylase (AHH) .. 7-ethoxycoumarin O-deethylase (ECD) 
and epox ide hydrolase (EH) (BP-4,5-oxlde as substrate) and cytosollc glutath lOne-
S-transfe rase (GST) was s tudied in skin of male and fe male Spl'!lgue- Dawley rats. 
An imals were treated with skin application of 3-methylcholanthrene (M CA) (40 
mg/ kg, 24 hr before sacrifice) or aceto ne. E nzyme activity was detected in animals 
of a ll ages; no sex-dependent diffe rences occurred. AHH and ECD 111 control rats 
showed no sign ifica nt age-dependent variation. Age-dependent diffe rences in 
inducibil ity of skin AHH and ECD by topically applied MCA were seen. At 4, 10, 
18 32 and 55 days of age the inducibili ty of AHH was 12, 19,27,29 and 21-fold re~pective ly. A similar pattern was observed fo r ECD. E H activity in 24 -day-old 
skin was twice that in 4 day-old animals. GST activity remained constant 
lhroughout maturation. E H and GST acti vities were not altered b~ MCA. 
Ben1.O(a)pyrene (BP) metabolism was stu(lIed 111 control and MCA-lI1duced 
neona LaI (4 day old), young (18 day old) and adul t (55 day old) animals. MCA 
treatme nt increased the rate of metabolism of BP at a ll ages studied; higher ra tes 
of metabol ism occurred in adul t sk in compared to younger or neonatal skin. 
These stud ies indicate tha t drug and carcinogen metabolism in skin und ergoes 
variable change during aging and that age- rela ted changes in metabolism could 
be a dete rmiriant of certain aspects of cutaneous toxicity. 
A th ymic (Nude) Mouse Lymphocr;e Resistance to the T umor Pro!"ot~r, 
TPA. D. A. CHAMBERS', J. J. SANDO, R L. COHEN', AND G. G. K HUECER·I, Ul1Iv. 
of Illinois Med. Ctr. ' , NIH-NCI', U niv. of Utah Med. Ctr." 
. ince previous studies (J Exp Med 152:1329, 1980) showed t hat T PA addi t ion 
did not increase DNA synthesis in nude mouse epidermis as in normals and 
heterozygotes, t hese experiments test if parallel effects occlll' when splenocytes 
from normals and nudes were incubated in serum-free R PMI l640 (Cell 3:375, 
1974) at 5 X 10" cells/ml in the presence of T PA and/or lipopolysaccharid e (LPS-
20 Ilgt<m\) . DNA synthesis was measured by incorporation of (JuCi) "HTdR (20 
i/ mM) in to DNA, 48h after cul ture initiation. T PA receptors were assayed by a 
rad io-ligand assay (PNAS 78:11 89, 1980). LPS-increased DNA synthesis (2-10 
fo ld) was further enhanced 3-4 fold by 10"M T PA. T P A alone had no effect. LPS 
ac tivated n ude lymphocytes but TPA had no co-mi togenic effect. Nude and 
no rma l lymphocytes contain T P A binding sites of comparable num ber and anini ty 
in the presence and absence of LPS. 
K,,( nM ) sites/cell (lOr,) 
Balb/c +LPS 5.52 0.84 
-LPS 7.19 0.79 
N ude +LPS 9.97 1.50 
- LPS 5.52 1.05 
These resul ts suggest that epidermal cells and lymphocytes in nudes are resistant 
lo TPA but conta in TPA receptors, that the resis tance is a genera l genomic defect 
and that nu de mouse lymphocytes may be used in parallel with epidermal cells 
\.0 further explore two~stage carcinogenesis. 
Benzo(a )pyren e Metabolis m in Kerat inocytes Cultured from BALB-C 
Mo use Epidermis. DAVID BICKEIlS, CYNTHI A MARCELO, WARREN H U3I.lARD, 
HASAN M UKH'I'AH, Dept. of Dermatology, Case' Western Reserve U., VA Medical 
Center. Clevela nd , Ohio and Uni v. of Michi ga n, Ann Arbo r, Michigan_ 
Cul tured mammalian keratinocytes could provide a system for biotransfo r-
mation. studies in ski n. Polycyclic a romatic hydrocarbons (PA I-:l) such as 
bcnzo(a) pyrene (BP) are ubiq ui w us environmental poll uta nts and a re metabo-
lized by a cytochrome P-450-dependent mixed fu nction oxidase kn own as aryl 
hydroca rbon hyd roxylase (A HH ). Keratinocytes cul tured from neonatal Balb-C 
mice were treated with OA /lM of the PAH benz(a)anthracene (BA) 0 1' BP fo r 24 
hr. Controls rece ived solvenl alone. AH H, 7-ethoxycoumarin de-ethylase (ED) 
and epox ide hydrolase (EH) activities were measured in the microsomal (100,-
OOOxg) pellet. BA and BP caused significant induction of AHH and E D, whereas 
EH was unaffected. Cul tured cells reta ined 30-50% of corresponding epidermal 
enzyme activity. AHH had u pH optimum of 7A. The appu rent Km of control 
and BA-trea ted cells was 10 and 6/lM respectively, whereas Vmax was 15-fold 
greater in trea ted cells. CO-differe nce spectra demonstrated the heme-protein 
cytochrome P-450 in ke rati nocyte microsomes. HP LC analysis of "C-B P metab-
olism revealed 3-and 9-phenols, 3,6- and l ,6-quinones and 4,5-,7,8-ancl 9, 10-dihy-
Vo l. 78, N o.4 
drod iols ofBP. Posit ion specific d ifferences in pat terns ofBP metabolism OCCUlTed 
fo llowing t reatment of the cells. T he metabolic activity of kerati nocytes was 
further demonstrated in the Ames mu tage n assay. 9000xg supernatant prepared 
from keratinocytes t reated with BA enhanced the mu tagenesis of 2-aminoanth ra_ 
cene in the T A98 stra in of S. lyphimlll' ill lll. These resul ls indica le that Cultured 
kerati nocytes possess microsomal enzyme activity necessa ry fo r biotrans fo l'lna_ 
t ion of environmental chemicals and that such metabolic activity may be an 
essentia l s tep fo r toxic/carcinogenic events that Occur in th e skin. 
Improved Sen s itivity for Detecting Epide rma! Cancer .C~ll s with Anti-
k er atin Immunofluorescen t and Immuno peroxldase Stammg. J.K. ROB IN-
SON, R GO'\"I'SCHALK, Department of Dermatology, Northwestern University, 
Chicago, lllinois. 
Microscopically controll ed surge ry (Mohs' surgery) is widely accepted because 
it provides total extirpation of skin tumors with max imum conse rvatIOn of t is ue' 
however, in poorly di ffe rentiated tumors it is often d ifficul t t'? recognize histolog: 
ically individual tumor cells in the midst of an inflammatory IIl fi ltrate, 0 1' m igrat-
ing a long arteria l and nerve sheaths and fascial planes. T echniques to di ffe rentia te 
tumo r cells , derived from epidermis, from normal t issues and II1fla mmatory 
infiltrate have been developed. Indirect, IInmunofluorescent techlllques With 1'01-
yclonal anti-kerati n a llowed rapid identification, in frozen sections, of tumor ceUs 
of basal and squ amous cell carcinoma. Immunoperox idase sta in ing proved to be 
remarkably sensiti ve in both Ii'ozen and paraffin-embedded sections. When used 
in combination with the precise mapping techniques of Mohs' surgery, this 
reliable and speci fi c stain allows for greater accuracy in resection of an invas ive 
tumor. 
II . Biology of Keratinization, Douglas Lowy, M .D., Presiding, Gallery 
Room 
Ke ratin Ge ne Expression in Mouse Epidermis. DENNIS R. Hoop, PA MELA 
HAW LE y-NELSON , AND S'I'UA H'I' H . YUSPA. National Cancel' Inst itu te, Be thesda, 
Maryland 20205. 
T he majo r diffe rentiation products of mouse ep idermis a re keratins which 
range in molecula r weigh t from 40Kd-701{d. Complementa ry DNA (cDNA) was 
synthesized to tota l messenger RNA (mRNA) isola ted from newbol'll mouse 
epidermis and used to construct recombinant plasm ids. We have identified 
recombinants containing cDNA inserts corresponding to the 67Kd, 59Kd, and 
55Kd keratins, which a re the major ke ratins synthesized in this t issue. We have 
used these cloned cON As as specific molecular probes to detect mRNA corre-
spo ndin~ to these keratin genes. T ota l mRNA from newborn mous~ cpidel'mis 
was subj ected to agarose gel electrophoreSIS und er denatul'l ng condi tIOns, tra ns-
ferred to ni trocellulose paper and hybrid ized to ["2P]-labeled cloned cON A probes. 
We have ident ified RN A species that are approx imately 2400, 2000 and 1600 
nucleotides in length and are complementary to the 67Kd , 59Kd , and 55Kd 
cDNAs respectively. We analyzed mRN A from primary cul tures of newborn 
mouse ep idermis by this same technique and find b'l'ea tly redu ced levels of t hese 
RNAs. However, prote ins of approx imately 59Kd and 55Kd are synthesized in 
vitro by these cells. We are currently investigating whether the changes observed 
in keratin gene expression in primary epidermal cultu res are due to factors within 
the cul ture system 0 1' whether these changes represent a progl'Ummed switch 
whi ch Occurs normally during development. 
Guinea Pig Epide rmal K eratin Messen ger RNAS: Synthesis , Characteri-
zation and Molecular Cloning of Complem entary DNA_ P.E.M. GIBBS AND 
I.M. FH EED Il EHC, Department of Dermatology, New Yo rk University Medical 
Center, New York, N.Y. 
Our efforts are directed toward understanding keratin gene expression in 
mamm.alian epidermis, using specifi c nucleic acid probes. Par t ia lly puri fied guinea 
pig epidermal kel'atin messenger RNA was used as template fOI' the in vitro 
synthesis of complementary DN A (eDNA). Analysis of the hybridization kinetics 
of th is cON A to its own template mR NA, and to the total mRNA population of 
the skin, revealed the presence of two classes of cON A sequences. One class is 
composed of mult iple sequences which are present in few (1-5) copies pe l' cen, 
while the other, which includes keratin mR NAs, contains fewer sequences which 
are highly abundant (several hundred copies) in the cell. Hybridization of the 
cDNA to the mR NA popula tions of liver, muscle and brain demonstrated that 
kera tin mRNAs are present a t insignificant levels in these t issues. The abundance 
of keratin mRNA sequences permit ted us to use unfractiona ted polyadenylated 
skin RNA to obtain specific probes. Double-stranded cDNA was syn thesized and 
inserted in to the Pst I s ite of plasmid pBR322 by the G-C tailing procedure. The 
recombinant molecules were cloned in E. coli MM294, yielding approximately 
4000 transformants which have been screened for keratin gene sequences by 
hybridization with keratin cDNA and by a hybrid-selection procedure to identify 
denfini t ively those clones bearing keratin gene sequences. 
Tbe Lipids and Acid Hydrolases of Lamellar Granules_ RK. FREINKEL. 
Department of Dermatology, Northwestern Medical School, Chicago, IL. 
Impermeabili ty of stratum corneum (SC) has been attribu ted to its content of 
li pids whi ch a re rich in sterols and glycosphingolipids and primarily located in 
the in tracellulru' spaces/membranes (lCS). I t has been postulated that SC lipids 
deri ve fro m exocytosis of lamelllll' b'l'unules (LG). The products of LG may also 
affect cohesion and , via enzymatic hydrolysis, desq uamation of SC. Establish ing 
the postul ated role of LG has awaited their isolation and biochemical character-
ization. T his goa l may be approached by our recent prepara tion, from fetal rat 
epidermis, of a subcellular fraction enriched in LG (J [ /1.ve81 Denna.toI 77:478-82, 
1981) . The LG fraction is obtained by density gradient fractiona tion in metriza-
mide of a crude subcellula r Ii'action pelletted at 17,OOOg (1 7K). It conta ins 60% 
LG (or LG-li ke bodi es) and 40% vesicula r membl'llnes. The LG Ii'aclion con ta ins 
1 G% of the lipid of 17K and has a lipid/ protein ratio of 3.5 as compared to 0.3 for 
17K. The lipids conta in free s terol (1 6%), ceramides (1 2%), glycolipids (1 0%), 
sphingomye lin (8%) and other phospholipids (29%). This distribu t ion is in record 
with the proportion of sterol:glyco- and sphingolipids reported for SC. Acid 
hyd rolases, present in 17K, a re more concentra ted in LG. Thus, the specific 
activit ies/mg of acid phosphatase, sphin~omye linase, phospholipase A, gluco- and 
galactosidase a rc 7.1 , 3.6, 4.0, 2.0, and l A- fold greater in LG than in .17K. In 
contrast, specific activit ies of a ryl sul fatase and glucosaminidase me less vs. 17K. 
The composition of LG lipids provides biochemical evidence for the precursor 
role of LG for SC lipids. The presence of acid hydrolases sugges ts that exocytosis 
of LG also provides enzymes fo r remodeling lipids in the ICS and for facili tating 
subsequent desquamation of SC. 
Effect of 8-Bromo Cyclic AMP on Epidermal Cell Protein Phos phoryla-
tion . JA NE FA IRLEY , PHILIP T ONG, AN D E LI ZAB ETH DU ELL, Department of 
Dermatology, Uni v. Mich. Med. Schl., Ann Arbor, Michigan. 
April 1982 
8-BI'omo cyclic AMP (B-BrcAMP) stimu lates epidermal proliferation & dif-
ferentiation. We asked what epidermal cell proteins are phosphorylated 
and does B-BrcAMP act post-translationally. On day.?, 1 & 7, after plating, 
neonatal mouse epidermal cells were pulse labeled with ' P for 2 h followed by a 
3 h cold chase. B-BrcAMP was added to all the cultures on day 1. Serial extraction 
with 4 buffers resul ted in 6 fractions: high salt soluble proteins, keratohyalin 
granule proteins, SDS soluble nucleated cell contents, non-covalently & covalently 
cross-linked keratins & cornified cell envelopes. The "'p labeled proteins were 
studied using SDS slab polyacrylamide gel electrophoresis (PAGE), 2 dimensional 
(2 D) gels (electrofocusing& SDS PAGE), Lowry protein assays, & autoradiog-
raphy. In control cultures, '''p label appeared in high MW proteins which did not 
e nter the gel (cell envelope proteins), the 43-67K keratin bands & the low MW 
«14K) proteins. 8-BrcAMP stimulated the synthesis of all the differentia tion 
roteins with comparable increases in phosphoryla tion using SDS PAGE. Two D ~els showed that both acidic, higher MW (67K) & basic, lower MW (43K) keratins 
were phosphorylated. In the high salt soluble fraction , the acidic proteins ap-
eared to be preferentially '''p labeled over the more basic proteins in the 8-
i3rcAMP treated cells. This study showed that cell envelope proteins, some low 
MW proteins & the 43-67K non-covalently & covalently cross-linked keratins are 
hosphorylated; 8-BrcAMP does not appear to stimulate cell differentiation by 
fhese post-translational modifications. The cyclic AMP effect on epidermal cell 
growth might be mediated by high salt extractable acidic proteins which were 
preferentially phosphorylated in the 8-BrcAMP treated cultures. 
The Isolation of Hair Follicle Messenge r RNAS and Preparation of Com-
plementary DNA Probes. A.P. BERTOLINO AND I.M. FREEDBERG, Department 
of Dermatology, NYU Medical Center, New York, New York. 
The effects of genetics and pharmacologic agents upon hair fo llicle protein 
synthesis are being studied in a model system derived fTom an inbred mouse 
strain. We have begun by constructing molecular probes for the ",~ssenger RNAs 
isolated from a follicl e-enriched skin fraction from neonatal C57BL/ilJ mice. Our 
newly-developed prepara tive technique depends upon localization ofth~ synthet-
ically-active portion of the follicl e in the segment of the skin between the dermis 
and underlying muscle. RNA has been isolated from this tissue using an extraction 
procedure which employs guanidine hydrochloride and sarkosyl. II/. vitro tTans-
lat ion products encoded by the 18S fraction of this RNA include proteins which 
have been identified as keratins based upon electrophoretic mobili t ies (one- and 
two-dimensional gels) and immunoprecipi tation by anti keratin antiserum. The 
partially purified fo lli cular messenger RNAs serve as starting material fOI' the in 
v itro synthesis of double-stranded complementary DNAs. These cDNAs have 
been inserted into pBR322 plasmids and have subsequent ly been used to transfect 
E. coli s train MM 294. Clones containing cDNA have been obtained and serve as 
a source of molecular probes for analysis of specific protein synthesis throughout 
th e h air cyde. 
Detection of Cholesterol Sulfotransferase in Normal Epidermis. T. BAH-
BER J .M . BONIFAS, AND E.H. EpSTEIN, JH. , Medical Service, San Francisco 
Gen~ral Hospita l, and Department of Dermatology, University of Ca lifomia, San 
Francisco, Califomia. 
The stratum corneum and plasma of patients with recessive X- linked ichth-
yosis has excess accumulation of cholestero l sulfate (CS). To help identify the 
source of this material, we have assayed for the presence of the enzyme that adds 
s ulfa te to cholesterol, cholesterol sulfotransferase (CST). Cholesterol was sus-
pended in skin cytosol by sonication, and "'S-phosphoadenosine 5'-phosphosulfate 
("'S-PAPS) waslc,added. After lllcubatlOn at 37°, CHCb and CH"OH were a.~ded , 
a nd umeacted .. S-PAPS was removed by extraction IIl to aqueous phase . . 1. S III 
the organic phase was determined by scintillation counting as a measure of CS 
formation. Under these conditions product formed was proportional to duration 
of incubation and to amount of cytosol added, and enzyme activity was present 
in cytosol from skin of newbom mice and adu lt humans but not from human 
placenta or leukocytes. In both species, there was at least tw ice as much enzyme 
activity per mg protein in epidermis as in dermis. The apparent Km for PAPS was 
a pproximately 10- ' M. The enzyme eluted fi'olll a gel ftitration column, as a single 
peak at a volume corresponding to a Stokes' radius of 2.4 nm. The presence of 
CST in epidermis suggests that the CS in epidermis is formed locally. Hence 
t h e r e appears to be a cycle of sulfation of cholesterol in the living epidermis and 
d esulfa tion of CS in the stratum corneum. 
Effects of Different Culture Substrates on Keratinocyte Fibrous Proteins. 
ELLIOT J. ANDHOPHY AND OSCAH M. ALVAREZ, Department of Dermatology, 
Univ. of Pittsburgh School of Medicine, P ittsburgh, PA. 
Epidermal cell culture has been described on fibroblast feede r luyers, collagen 
gels and plastic. We studied the effects of different substrates on epidermal cell 
function by culturing domestic pig keratinocytes on plastic, live 31'3 cells, irradi-
ated 3T3 cells and live pig fibroblasts. The effects of known active doses of L-
Azetid ine-2-Carboxylic Acid (LACA, 10 /lg/ml), an inhibitor of collagen biosyn-
thesis, and retinoic acid (RA, 5 J.lg/ ml), an inhibi tor ofkeratinocyte differentia tion, 
were also studied. Keratinocyte fibrous polypeptides were identified by S DS-
polyacrylamide gel electrophoresis and quanti tated by densitometry. P ig epider-
mal proteins dissolved in tris-urea-mercaptoethanol have 1 majo'r keratin band of 
75 Kilodaltons (Kd) and 2 minor bands of 78 Kd and 68 Kd. Trypsin split 
epidermal cells grown on live/inadiated 3T 3 cells, live pig fibrobl asts or plastic 
harvested after 1 week did not differ in the percentage of euch keratin band. 
C ult ures of t rypsin split epidermal cells on plastic had fibroblasts present. T he 
keratin pattei'll of cul tures treated with LACA did not differ from untreated 
cultures on any of these substrates. In RA treated cul tures tl,ere was an increase 
in the number of non -adherent cells bu t no change was found in the percent of 
each kera tin component. We conclude that keratinocytes in short-term cultures 
synthesize keratin polypeptides of identical molecular weight and proportion 
ind e pendent of these substrates, LAC A or RA, and are identical to those found 
in v ivo. 
A New Micromethod for the Diagnosis of Lip.id Abnormalities in Ichth-
y otic Stratum Corneum. BARBARA E. BROWN, MARY L. WILLIAM S, PI,'mn M. 
ELIAS, Dermatology Service, Veterans Administration Medical Center and De-
partment of Dermato logy, University of Cal ifornia School of Medicine, San 
Fran cisco, California. 
Due to our limi ted understandi ng of the il' metabolic bases, the biochem ical 
diagnosis of the ichthyoses is s till in its infancy. Howevel', it is now possible t.o 
diagnose one of these diso rders, recessive x-linked ichthyosis (HXLI) by enzymatic 
assay, lipoprotein electrophoresis, or measureme nt of' one of the e nzyme's sub-
strates, cholesterol sulfate (CS), in pathological scale. Moreover, recent work in 
our laboratory indicates that lamellar ichthyosis (LI) is associated with n-alkane 
accumulation in stra tum corneum, (Clill Res., Feb., 1982). Since large quantit ies 
of scale (> 50 mg) are required for sequential, quantitative th in-layer chroma tog-
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raphy (TLC), we compared the accuracy of the Iatroscan, a recently developed 
technique that utilizes siliconized quartz rods a nd fl ame ionization detection, with 
TLC. The CS content of RXLI (n = 5) and the n-alkane content of LI (n = 9) 
scale, was determined by both TLC and latroscan. Despite the use of much less 
scale «10 mg) for the Iatroscan samples than for TLC, the fo rmer technique was 
just as sensitive in distinguishing RXLI or LI patients fi'om normal (p < 0.01 for 
both) , and there was close agreement of TLC and Iatroscan fo r both diseases 
(RXLI, 8.8 ± 2.0% vs. 7.0 ± 1.2% ± SEM; LI, 24.0 ± 2.8% vs. 24 .5 ± 3.4% ± SEM, 
respectively). Since the Iatroscan can detect diagnostic biochemical abnormalities 
from readily obtainable samples in two forms of ichthyosis, this technique may 
eventually supplant standard lipid biochemical techniques for the diagnosis of 
these disorders. 
Epidermolytic Hyperkeratosis: Morphologic und Biochemical Studies of 
Fetalund Newborn Skin and Amniotic Fluid Cells. K HOLBROOK, B. DALE. 
V. SYBERT, AND R. SAGEBIEL, Departments of Biological Structure, Medicine, 
Periodon tics and Pediatrics, Univ. Washington, Seattle, WA; Departments of 
Pathology and Dermatology, UCSF, San Francisco, CA. 
Skin biopsy specimens were obtained for prenatal diagnosis from two 19-week 
fetuses of the same family at risk for epidermolytic hyperkeratosis. Amniotic fluid 
was withdrawn prior to biopsy (Golbus et aI. , 1980). The second fetus was carried 
to term and at birth found to be affected. LM and TEM were used to document 
structural features of perkeratinized fetal epidermis which are diagnostic for the 
disease and to determine whether any cells in the amniotic flu id (AF) reflect the 
condi tion. Biochemical studies of kerati n and fil aggrin proteins in blister epider-
mis from the newborn were carried out to identify possible alterations which 
could provide a molecular basis for the structural changes. The epidermis from 
the fetuses at risk and t he age-matched controls was identical in thickness, 
organization , and differentiation; in contrast, intermediate layer cells of affected 
fetal epidermis contained condensed fil ament bundles. These bundles were also 
observed in a significant number of AF cells. Keratin proteins in the affected 
infant epidermis were less distinct on gels and migrated faster than nonnal; 67K 
and 64K proteins normally pl'esent were absent and appeared replaced by 62K 
and 60K bands. Filaggrin in normal newborn epidermis migrated as a 351< doublet 
but was identified immunoautorad iographically in the affected infant epidermis 
a t 70K, 35K and at the front of the gel. The fIl ament. aggregations may be a 
consequence of abnormalities in keratin and fIl aggt'in s tTuctural proteins. Recov-
ery of cells containing fil ament aggl'egations from AF suggests that prenatal 
diagnosis of this disorder may be possible using cells obtained by amniocentesis, 
thus avoiding fetal skin biopsy. 
Monoclonal Antibody Cross-Reactive with Tonofilament and Other In-
termediate Filuments. HIKARU ETo, HITOSHI KOBAYASH I AND KEN HASHI-
MOTO, Department of Determatology, Wayne State University. Detroit and V A 
Medical Center, Allen Park, MI. 
So-called intermediate fIl aments contain 5 different fibrous structures. Each 
member of th is group, such as tonofIlament has been shown to possess distinct 
antigenicity and does not cross-react wi th other members. Using hybridoma 
technology, we have produced a monoclonal anti-tonofIlament antibody which 
cross-reacts with other members of intermedia te fIl am ents. Spleen cells from 
BALB/c mice were fused with mouse myeloma cells after immunization with our 
established cell line of human trichilemmoma (Cancer Res 41: 2468, 1981). One 
of the selected clones produced an antibody, designated EKH-l, which stained a 
network of tonofilam ents in cultured tTichilemmoma (TL) cells. EKH-1 react.ed 
with extracted kerat.inous protein by means of ELISA, the staining abili ty was 
absorbed by extracted keratinous protein suggesting that this monoclonal anti-
body reacts wi th tonofIla ments. In terestingly, EKH-l also sta ined filamentous 
network of cultured normal human fibroblasts. Upon colcemid treatment t he 
stained fti aments aggregated into a perinuclear ring indicating that EKH-l 
reacted with colcemid-sensitive fil aments such as vimentin and desmin. In tissue 
s tudy using immunofluorescence and immunoperox idase, EKH-l stained the 
whole epidermis, appendages and dermal fibroblasts as expected. In addition, 
EKH-l stained vascular endothelial cells, striated muscle and brain tissue indi-
ca ting that this antibody is reactive with most of the intermediate fi laments such 
as tonofiJarnent, vilnentin and neurofilament. lmmunoelectron microscopy re-
vealed that common antigenic components are intermediate (10nm) ftI aments in 
TL ceUs as well as in fibroblasts. These results suggested that monoclonal 
antibody EKH-l recognizes common antigenic determinants of these fil aments 
and that a variety of intermediate filaments share common antigenic tructurnl 
components. 
Cytoskele tal Intermediute -Sized Filaments as Complement-Binding 
Structures in Human Skin .. HELMUT HINTNER, GEROLD SCHULER, KLAUS 
WOLFF, PETER FRITSCH, GEORG STINGL. Dept. Dermatol., Univ. Innsbruck, Dept. 
Dermatol. 1, Univ. Vienna, Austria. 
Activat.ion of the classical complement (C') cascade can occur following anti-
body- independent Clq-binding to cellular components. In this study, we describe 
the C'-binding proper ty of intermediate-sized fti aments (ISF) of various skin cells. 
Using both inununofluorescence(IF) and immunoelectronmicroscopy(IEM), cryo-
stat sections of normal human skin were incubated at 37°C witl1 normal human 
serum (NHS) and, then, with either fluorochrome- or peroxidase-labeled a ,~t.i­
human C3. By IF, intracytoplasmic C3-binding was found in supra basal keratm-
ocytes, melanocytes, fibroblasts, endothelial cells, and smooth mu~cle cells. By 
IEM, ISF of these cell types were shown to be the only cell constItuents. upon 
which reaction product was deposited . Information concerning the mechan!s,,: of 
this C3-deposition came from the following observations: (J) absence ofC3-bIndIng 
under condi tions which do not a llow t he activation of tl,e classical C'cascade; (2) 
int1'acyLopla mic binding of purified Clq and C1; (3) exclusion of the presence of 
skin-reactive autoant ibodies in NHS. These resul ts indicate tl,at antibodY-inde-
pendent activation of the classica l C'pathway can be responsible for C3-deposit.ion 
on ISF in various cell types of normal human skin. Since we have shown that thiS 
phenomenon can occur ill vivo after tissue injury, it may further our ~ nderstand­
ing of mechanisms operative in repair processes following cuta neous InjUry. 
7:00-9:00 PM, Federal Room, III. C linica l 
Investigation, Peter E lias, M.D. Presiding 
Syndrome R esembling Toxic Shock Syndrome and Scarlet Fever Follow-
ing Intrade"D1ul S treptococcal P roliferative Factor (Erythrogenic Toxin). 
KIRK D. WUEPI'ER, HIDEKI NAKASHIM A, AND Emc O. RASMUSSEN, Depa rt.ment 
of Dermatology, The Oregon Health Sciences University, Portland, OR 
Streptococcal proliferative factor (SP!?) is a 29,000 M,. exop rotein isolated and 
purified from culture fil trates of S. pyogenes, Strain NY-5. SP!? is a "nonspecific" 
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mitogen for human periphera l blood T cells in vitro and , in crude ftltrates, causes 
proliferation of rabbit keratinocytes in vivo. T he highly purified SPF failed to 
ca use an erythrogenic response when tested in 10 New Zealand white rabbits or 
in 6 adult hairless mice. Before concluding that t he SPF was di fferent from 
erythroge ni c tox in , 0.05 ml of a 40 mcg/ml solu t ion was injected intraderma lly in 
the volar forearm of 2 ad ult male volun teers. The ensuing results were not only 
a localized erythrogenic reaction but frank scarlet fever and a constellation of 
s igns and symptoms resembling tox ic shock syndrome, due to systemic absorption 
of SPF. The reaction, similar in each subject, included fever with chills beginning 
at 3 hr and lasting 36 lu', profound mala ise, nausea, profuse cholera- like dialThea 
(I subject), hypovolemia, hypokalemia , and at 20 hr, a scarlatini fo rm e rupt ion 
which 8 days late" led to b ranny desquamation on the t runk and extremi t ies and 
peeling of the palms and soles. Th is is the first direct ev idence that scarlet fever 
is produced by the e rythrogenic tox in (SPF) . M Ol'eover, an analogous "toxin" 
from S. allrel.l.' wh ich produ ces fever and enhanced sensitivity to end otox in (J 
Infect Dis 4:509, 1981) which , in other laboratories has been found to have 
enterotox in activity (Lancel 1:1017, 1981) is a n excell ent candidate for the toxin 
responsible for T SS. We have pu rified such tox ins fro m 2 strains of S. aurell s 
isolated from patients wi th TSS and , in all respects, these tox ins behave like SPF. 
Anti-HLA Antibodies and Paternal HLA Typing in Herpes Gestationis. 
JEFF K. S HOR N' CK, PETER STASTN Y, AND J AMES N. GILLIAM, Dept. of Derma-
tology, Univ. of Texas Health Science Center at Da llas, Dall as, T exas. 
We have previously shown a strong association between herpes gestationis 
(HG) and distinct histocompatibili ty antigens. Patients with HG have a 43% 
incidence of the co ncurrent presence of HLA-DR3 and DR4 (controls 3% p < 
.0000 1, corrected. J Clin Invest 68:553-555, 1981) . Other au thors have reported 
an increase in anti-HLA a ntibod ies in women with HG (1 case in one report and 
2 cases in another). We have therefore in vestigated the incidence of anti-HLA 
ant ibodies in 26 women with immunofluorescence confirmed HG, and performed 
t issue typing in their husbands. HLA typing was perfo rmed by a standard 
microcytotox icity assay. Patient sera were tested for anti-HLA antibody activity 
aga inst a panel of macrophages, B cells , T cells and peripheral blood lymphocytes 
of known HLA type. 50% of husbands were shown to have HLA-DR2 (controls, 
20% p < .04). This increase was seen both in husbands of patienL~ with the 
com bination of HLA-DR3 and DR4 and husbands of pati ents with neither 
antigen. Anti -HLA ant ibodies were significa nt ly increased in patients with a 
his tory of H G. 85% of pa tients have antibodies to the HLA A, B, C, or DR 
ant igens, compared to 40% of controls. The incidence of such antibodies du ring 
active disease may be even higher. T he data suggest that both patern al HLA 
type and maternal anti-HLA antibodies a re s ignifi cantly associated with the 
development of disease. 
Spectr ophoto m etric Analysis of Normal, Lesional a nd Treated Skin of 
Patients w ith Port Wine Stains (PWS). S.V. TANG, B.A. GILCHREST, Beth 
Israel Hospita l Lase r Unit, Harvard Medica l School, Boston, MA. 
Argon laser t.herapy, used to lighten PWS skin , is more successfu l in olde r 
than in younger patients (pts). To study this phenomenon, we measu red skin 
refl ectance in 16 pts aged 15-64 yr for wavelengths (,\) 400 to 650 nm at 10 nm 
inte rva ls using a modified Carey 17 spectrophotometer. The 10,000 data po in ts 
were analyzed using a computer graphics/statis tics program with each patient's 
normal skin as his own control. Normal skin of pts > 40 yr had a 10-20% decrease 
in reflectance compared to pts <40 yr (p < .05) for ,\ spanning the laser output 
(488 nm, 514 nm) and hemoglobin (Hgb) absorption maxima (418, 542 and 577 
nm). PWS reflectance fo,' pts >20 yr was 20-30% less in this range than that of 
pts <20 yr (p < .05). In a ll pts PWS reflectance was less than that of normal skin 
(p < .05) and this difference increased with age from approximately 30% to 50%. 
Laser t reated PWS (1 2 pts) had ident ical refl ectance for a ll age groups and this 
pattern was indistinguishable from that of untreated PWS pts <20 yr. All 
refl ectance differences attri butable to PWS o r to patient age were greater for ,\ 
= 600-650 nm tha n for ,\ <600 nm. We conclud e that the spectrophotometer 
provides a sensit ive mea ns to quantify differences in cutaneous chromophores, 
including Hgb. T he age-associated decrease in P WS refl ectance, co nsistent with 
greater Hgb content of involved skin, appears to be an exaggeration of changes 
seen in normal skin. The refl ectance data for laser-treated PWS suggest that 
resul ts for young and old pts are indeed equally good, but that the color shift is 
greater fo ,' pts >20 yr. The greater shift in refl ectance for ,\ < 600 nm suggests 
that changes in skin other than its Hgb content may contribu te to PWS color and 
that t reatment with longer ).. than those of t he argon laser might improve 
therapeu t ic resul ts. 
Porphyrin Profiles: Familial Hepatoerylhropoietic Porphyria. M.B. POH-
FITZPATRICK AND H. LIM, Depts. of Dermatology, Columbia University and NYU 
School of Medicine, New York, NY. 
Tota l po rphyrins extracted from blood , urine, and feces we re quantified for 2 
photosensitive Chinese brothers and both asymptomatic pa rents: 
To tal Porphyrins (1) 9 yr old (2) 7 yr old Mother Father Normal 
RJ3C I'g/d l 480 55 22 <60 
Plasma I'g/ dl 100 < 1 < 1 < 1 
Urine I'g/24h 15557 6509 105 176 <300 
Feces I"g/24 h 6199 8747 404 311 <3040 
Periphera l blood of (1) had no flu oroblasts, but many slightly fluorescent mature 
nBC with equal zinc- and fTee- protopo rphyrins and plasma Iluorescence con-
sistent with uroporphyrin predominance . Esterified urinary and fecal porphyrins 
were sepUJ'ated by s ingle and bidimensional thih- layer chromatob'Taphy according 
to ca rboxyl number and isomer type. Predominant urin ury porphyrins fo r (I) and 
(2) "espectively were: 7-COOH = 675 1, 3102 I"g/24h; 8-COOH = 5983 (64% isomer 
Ill ). 2080 I'g/24 h; isocoproporphyrins 'C' 18G, 73 I'g/24 h. Predominant feca l por-
phyrins for (I) and (2) respectively were: 4-COOH = 211 4, 25.19I'g/24h with iso-
copro:copro ratios of 0.48, and 0.4 1. No isocoproporphyrin was found in urine or 
feces of either pa rent. These data a re co nsistent with the rare diagnosis hepa-
toerythropoietic porphyria (HEP) in (J) and (2), which are the 8th and 9th 
reported cases. Homozygosity for the gene defect of porphyria cutanea Ulrcla has 
been pos tulated in HEP, thus the normal pa rental porphyrin profiles a re note-
worthy. 3-COOH fecal porphyrins, atypical for HEP; were present in all subjects 
and may refl ect pigments of common dietHl'y 0 " intestinal microflorul origin 0 1' 
technical a rtifacts. 
A Comparison of S ublingual Nitroglycerin, a S winging Arm Mane uver, 
and Biofeedback on Hand R e warming Time in Patie nts With Raynaud's. 
LARRY L. PETERSON, C. VOHHIES, G. CODY, AND R. FRAUACK, Department of 
Vol. 7S, No.4 
Dermatology, The Oregon H ealth Sciences Uni vers ity and St. Vincent's H ospi tal. 
Portl and , OR. 
Sublingual ni troglycerin (NTG), a swinging an n maneuver, and b iofeedback 
were evalu ated for their effectiveness in decreasing hand rewanning lime after 
ice immers ion in 6 patients with Raynaud 's disease and 4 patients with Raynaud's 
phenomenon (diseases included polyarthritis, systemic lupus erythematosus scle-
roderma, and ulcerative colitis ). Patients first underwent. ice waler irnmersion of 
the ir entire hand, and digital temperature was moni to red by a t he rma l p robe 
taped to the digit with a continuous temperature display. Digita l temperature 
was not.ed before a nd after ice immersion and out to 60 min. Ten norma l patients 
a ll rewarmed their hands back to baseli ne in less than 6 min whil e 9/ 10 Raynaud's 
patients took more than 40 min. Ice immersion with monitoring wa's again 
performed with the addition of sublingua l NT G immediately after ice immers ion. 
In terestingly, 2/10 patients with Raynaud's rewarmed in less than 6 min. The 
patients were next. instructed to swing the ir arm 3600 in t.he same dil'ect.io n as a 
softball pitcher does as fast as possibl e for 30-60 seconds a fte r ice immersion . N o 
objective improvement in hand rewarming was noted. On 6 ha lf-hour sessions 
ove r 4 weeks, the patients underwe nt biofeedback trai ning to help rewarm the ir 
hands a fter ice immersion. S ix of the 10 were able to rewarm their hands in less 
tban 20 min. Medi cal t reatment has been less than sntisfactory in patien ts with 
Raynaud's. NTG provides a new a lternative for a select pop ulation. Effective 
biofeedback t ra ining can be learned in a relatively short amoun t of' time but 
should be reserved for the well -motivated patient. 
Itt Vivo Monitoring of Ocular a nd Cutaneous Manifestations of P-UV A 
Therapy. L. DRAKE', S. LERMAN, J. MEGAW, 1<' GAR DNER*, Departmen ts of 
Ophthalmology and Dermatology, Emory Univers ity and Veterans Administra-
tion Hospital, Atlanta , Geo rgia. 
We have previously demonstra ted the presence of 8- MOP and its poten t ia l for 
photobinding (to DNA prote in) in human and animal ocular lenses. S imil ur 
photobinding in other ocular t issues, pa rticul a rly the retina , has a lso been shown 
to occur in the young animal eye (whose lens has not yet developed as a n e ffect ive 
UVA filter) and in aphakic eyes. In this s tudy, skin biopsies were pe rformed on 
a series of patients prior to, during and following P-UVA therapy and th e t issue 
samples were studied by high resolu t ion phosphorescence spectroscopy. These 
data indicate that s ignificantly higher levels of 8-MOP accumulate wit hin t he 
psoriatic skin compared with unin volved a reas and demonstrate the feasibili ty of 
monitoring S-MOP metabolism by this method. A second series of patients who 
had been on chronic P-UVA therapy for many years we re a lso evaluated by this 
technique and a ll patients' eyes were moni to red by UV s li t lamp denSitol,'r aphy 
to determine lenticula r photodamage in 'unpro tected ~yes' com pared with pro-
tected and untreated controls. The la tter data have delmeated at least 3 cases of 
presumptive P-UVA catal·acts. Phosphorescence spectra on lens matter deri ved 
(i'om one indiv idual with a clinical diagnosis of P-UVA cataract demonstrate a 
photo-product identical with the previously reported triplet seen in lenses from 
expe rimental P -UV A tTeated animals. (Supported by NIH Grants AGO-1 309 and 
EY-01575.) 
Correlation of Candida (C.) Adherence to Human Corneocytes and Buccal 
Cells with C utaneous Pathogenicity. T.L. RAY AND I<. DIGHI':, Dept. of 
Dermatology, Univ. of Iowa Hosp. and Clinics, Iowa City, Iowa. 
Experimental cutaneous candidiasis in rodents has shown that C. albicans 
(C.A.) and C. slellaloidea (C.S.) invade tlu'u the stratum corneum to evoke a n 
inflammatory response, while the other C. species do not, and a re less pathogenic 
to skin (J Invest Dem w lol 66:29-33, 1976). T o assess the role of Candida-
epithelial cel.l adherence, attachment of C. species 1.0 human corneocytes a nd 
buccal epithelial cells was studied in vitro. Blastospores of 6 species of pathogenic 
C. isolates were grown in Sabouraud broth, t hen washed and suspended in TC 
199 at I x 10' organisms/mi . Human corneocyte and bucca l cells were collected 
in sa line by gent le abrasion then washed and suspend ed as s ingle cells in T C 199 
at 1 x 10" cells/m!. 0.2 ml of buccal or corneocyte cell suspensions we re incubated 
with 0.2 ml C. blas tospores at pH 7.3 at 37°C. The number of blastospores 
adhering to 100 random counted epi thelia l cells was dete rmined by phase con trast 
microscopy a t timed in tervals. C.A. and C.S. ex hibited time-depend ent adherence 
to buccal cells and corneocytes, maximal at 4 hr. Other species did not adhe"e to 
either cell type, except C. parapsilosis which gave in termediate adherence to 
co rneocytes only. Adherence was abrogated by Ilutoclaving the blastospo res and 
suppressed equa lly by fTesh and heat- inactiva ted (56°C x 30' ) normal human 
serum. Adherence was unaltered by 10 mM EDTA or S. cel'visia.e cell wall 
mannan (3 mg/ml) . Co ncanavalin A (1 mg/ mll bound C. species, bu t not co rneo-
cytes, and did not block C. adherence to epithe lial cells. Germ tube formation 
fo llowed C. adherence to epi thelia l cells. Adherence of Candida species to 
epi thelia l cells is an active, t ime-dependent process that correlates with cutaneous 
patho/ienicity of C. species, and may be a prerequis ite for cutaneous invas.ion by 
Canchda. 
Synergy be tween Anticholesterol Agents and Ke toconazole Against Fun-
gal Pathogens. DAVID S. FEINGOLD AND INDEIl JIT SUD, Tufts University 
School of Medicine, Boston, MA. 
K etoconazole (KTZ) achieves fungista. is by inhibiting the synthesis of ergos-
terol, the major funga l stero!' Many funga l pathogens have high minima l inhibi-
tory concentrations (MICs) for KTZ and a re not effectively t reated with KTZ. 
We report here synergistic action toward some KTZ resistant yeast clinical 
isolates of KTZ in combination with some agents developed for treatment of 
hyperchol esterolemia in man-clofibra te (CFB) , tria rimol (TAM) and mev inolin 
(MVL) ; these drugs are known to interfere with ste rol synthesis in mammalian 
systems. S tanda rd tube dilution sensit ivities were performed on all organisms and 
with a ll drugs uncl e,' ident ical cul ture co nditions and with identical inoculum 
s izes. The concentrations of the ant icholeste rol agents used had no vis ible effect 
on growth of the fungi. T ypical results a rc shown in the ta ble. 
Organism 
C. albicalts # 1 
#2 
T. glabra.ta # 1 
#2 
MICs for KTZ in presence of (I'gml- ') 
o CFB (100) TAM (10) 
12.5 
6.25 
50 
6.25 
1.56 
0.25 
1.56 
1.56 
12.5 
.013 
3.12 
6.25 
MVL (7.5) 
.003 
.002 
3.12 
1.56 
The synergy demonstrated in vi.tro between CF13, TAM 0 1' MVL and KTZ aga inst 
KTZ-resistant pathogens is dramatic in so me cases. The data suggest that use of 
inhibitors of sterol synthesis along with KTZ may offer im proved the rapy fo r 
infections with these organisms. 
April 1982 
The III Vitro Biolol,';cal Activity of D eer Fibroma Virus Differs from that 
of Bovine Papilloma Virus. ISRAI, L DVORE'I'ZKY, S is m K. CHAT'I'OPADHY AY, 
WA YNE D . LA NCASTER, AND DOUGLAS R. Lowy, Dermato logy Branch, Nationa l 
Can ce l' Ins t itute, Bethesda, Maryla nd, and Pathology Depal'tment, Georgetown 
Univers ity Medical Center, Washington, D.C. 
Dee r fibroma virlls (DFV) is a papilloma vims which is closely related 
a ntige nica lly a nrl biologically to bovine papilloma virus (13PV), but DFV induces 
warts only in dcer. We have therefore in vestigated the infectivity of DFV on N IH 
3T3 a nd C 127 mouse cells, 2 cell lines which have previous ly been fou nei to be 
s u sceptible to t l'ansformution by BPV. Whe n DFV virions isolated from deer 
warts were used to infect sub-connu ent mouse ce lls, they induced transformed 
foci on NIH 3'1'3 cells more ra pidly than did BPV. Unlike BPV, however, DFV 
did not a lter t he morphology of' Cl27 cells, a lthough the CJ27 cells were suscep-
tible to pe netration by DFV. The t ra nsformation of NIH 3'1'3 cells by DFV was 
specifically inhibited by pre-incubation of D FV virions with ra bbit a nt i-D FV 
serum. The NIH 3'1'3 ce lls infected with DFV we re full y transfol'med in that they 
grew in ;1 % serum , f'o~'ll1ed ~o loni es i~ O.35?b aga!> an~1 we J'e highly tumol'ig.enic for 
nude mIce. Inocu latIOn of these mice With 10' 01' V-transformed cells IIlduced 
palpable tumors in two weeks, while foUl' weeks we re required for BPV-transform-
ants to form tumo rs. Southern blot analysis of genomic DNA from cells trans-
formed by DFV und from the mouse tumors revealed copies of un integrated DFV 
DNA molecules per cell . Thus, DFV is a second papilloma virus for which in 
vitro b iological activity can be demonstrated; DFV re nders N IH 31'3 cells even 
more tr ansformed than does BPV, but C I27 cells possess an intl'acell ular resist-
a n ce to t ransformation by DFV. 
Replication of Human Papilloma virus in Cultured Epidermal Keratino-
cytes. ROUERT LAPOHTA AND LOIlNE B. TA ICHMAN . Depa rtment of Oral Biology 
a nd Pathology, School of Denta l Medicine, SUNY a t. Stony Bl'Ook, NY J J 794. 
Papillomaviruses are highly specia lized DNA vi ruses capab le of inducing 
benign a nd occasionally malignant growths of sk in a nd mu cosa . Wi th the intro-
duction of meth od ~:. for keratinocyte culti vation it beccllne possible to examine 
the rep licat.ion of this virus in the natural host ce ll. Acco rdingly, cul tured human 
epide rma l keratinocyt.es (Rhe inwa ld and Gree n, Cell 6:33 1-343, 1975) were in-
fected with human papilloma-v irus type 1 (I-I P V) iso lated from plantar wa rts. 
Following infection , cultured keratinocytes retain a normal morphology. Viral 
antigens a re not detectable by immunonuorescence a nd viral part icles ca nnot be 
recove red by s ta ndard isolation techni ques. I-I owever, HPA DNA Can be detected 
by extracting Lota l cellul ar DNA and performing Southern blotting us ing '''P-
labe led HP V DNA as a pl'Obe. There a re on the average 50-200 copies of HPV 
DNA per cell. HPV DNA is not integrated into the host genome. HPV DNA ca n 
be d etected in cells up to 8 passages post- infection without a ny appa re nt drop in 
copy num bel.;. To pl'Ove. directly that J-1PV DNA replica tes, infected cultures were 
exposed to ' l-I -thYl11ldme il nd Viral DNA was extl'llcled a nd shown to have 
incorpora ted the labeled precursor. Thus, HPV can infect cul tured ke rati nocytes 
a nd HPV DNA can establish itself as a sla ble replicating episome. The failure of 
HPV to und ergo prod uctive replication a nd ma t.uration may be related to the 
incomplete level of keratiniza tion achieved by keratinocyles ill. vilro. In wa rts, 
v ira l rep lication is thou ght to be de pendent upon speci fi c diffe rentiation of Lhe 
keratinocyte. The HPV-keratinocyte model system may afford a unique oppor-
t unity to study the inte rrelationship between cell d iffere ntiat ion a nd vira l repli -
cation . 
Reception, 9:30-10:30 PM, Congress ional/Senate-COllrtesy of 
Syntex Laboratories, Inc. (Please Visit the Posters), Poster Session I 
Expression of K eratin Antigens durin g Normal Epidermal Differenti a-
tion: Monoclonal Antibody Studies. RIVA EICHNER, JANET WOODCOC/{-
MITCHELL, PAULA BONll'Z, HELEN SANTA NA, WII.LIAM NELSON. AND TUNG-
TIEN SUN, Departments of Cell Biology and Anatomy, Dermatology, and Oph-
thalmology, Johns Hopkins Univers ity School of Medicine, Baltimore, Maryland. 
Tlnce monoclonal antibodies to human ke rati n were used to in vestigate the 
expression of kemtin a ntigens during epide l'ma l differentiation . Each ant ibody 
(designated AA58, AB51 a nd AB33) was characte rized by its immunohistoche m-
ical sta ining of frozen skin sections and by its recogn ition of specific kel'al ins. 
Keratins extracted from living layers of human abdominal epidermis were re-
s olved by one- a nd two-dimensiona l gel electrophoresis unci reacted with each 
a n t ibody by the immunoblot technique. AAli8 stained only busal cells in froze n 
s kin sections unci reacted with a 50K and a 56]( ke ratin. AB5 1, which stained the 
epide rmis suprubasally, reacted with a 56K kera tin a ncl higher mo lecula r weight 
polypeptides (65-67K). AB33 sta ined th e entire epidermis and reacted wit.h 581{ 
and 65-67K keratins. To futher co n'elate the immunohis tochemical staining 
patterns with indi vidual Iteratin po)'ypepLid e~, eHeh nntiborly was used to slain 
k e ratins extracted from se rial, hOI'izo nlal sections (201-<111 thick) of frozen skin. T he 
5DK keratin (recognized by AA58) was detected in sections from th e innermost 
region of the epidermis: the 56K keratin (recognized by AA58 and AB51) a nd I he 
65-67K keratins appeared only in more superJicial laye rs. T hese resul ts suggest.: 
(1) differe nt keratin polypeptides cont.ai n common antigenic de t.el·minants, (2) a 
5DK ke ratin is associated prima rily with the basal laye r a nd is grea tly reduced. 01' 
e ljminated, during t.he course of ep idermal diffe re nt ia tion, und (3) a 561{ and 65-
67K keratins appea r in the spinous a nd/ or gra nula r luye rs of no rma l epide rlllis. 
Cell S urface Antigens of Human Squamous Cell Cal'cinoma. T .E. CAREY, 
L_A. D IAZ, KA. K IMM EL, D.R SC HWA!tTZ. D.E. HI Clrmll , i\ND C.J. KHAUSE, 
Depa rtm ents or Oto rhinolaryngo logy and Dermatology, The Uni vers ity of Mich-
igan, Ann Arbo l', Michigan. 
Squamous ce ll car cinoma (SCC) is the most C0l11111on humun cancer of the 
s kin, lungs, and head, and neck . It is reputed to be diflicu llto grow in cui lure but 
we have established 17 SCC cell lines from 15 patients . The membrane antige n 
phenotype of these cell lines has been in vestigated us ing protein A and a ni i 
irnnlunoglobu lin he madsorplion assays wit.h a va riet.y o f ant.isera and monoclonal 
antibodies. The a ntigen profil e of SCC lines has been co mpared to a la rge panel 
of oth er cul tured cell types incl uding lines derived 1'1'0111 ma ligna n t. melanoma, 
carc inomas of t.he breast., colon, bladder, kidney, ova ry. stomach, l eukemia~. and 
ly mphomas as well as skin fibroblasts and short. t.erm cul tu res ofno l'l11ai gquamolll .. 
epithelium (SE). Monoclo na l ant ibodies to In a ntigen, stl'O ngly reactive with B 
cell lines a nd ma ligmlll t melanolllas, do not. bind to SCC lines. All 17 SCC lines 
and a normal SE cult.urc, bu t. not. ot.her cell types, I'one!. wit.h sera rrom pe mphigus 
patients contu ining autoanti body to pemphigus a ntigen. All but one SCC line, 
U M -SCC- 15, expresscs fj , mi croglobu lin . Blood group ant igens cOITesponding 10 
t h e patients' blood types have been founci on SCC lines from 2 of 2 pat.ient, with 
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type 13 a nd 3 of 5 lines from patie nts with type A. Neither A nor 13 anligen has 
been fo und on SCC lines from type 0 patients. A murine monoclona l a nt ibody 
ra ised aga inst UM-SCC-I reacts with 13 of 16 UM-SCC lines but is negative with 
11 melanoma lines and I cell line each of bladder, colon, ova rian, gao tri c a nd 
breast carcinoma as well as one normal SE culture. The monoclona l a lso reacts 
with one pa ncreas, one bladder and one colon cancer a ll of which a re negative for 
pemphigus. SCC lines can be dislinguished from olher cell types using a panel of 
serologic probes. 
The Application of Direct Tissue lsoelect!'ie Focusing t o th e Study of 
Human Foreskin Epidermal Proteins. WILLIAM D. GEOGHEGAN AND ROBERT 
E. JORDON , D ivision of Dermatology, Medical College of Wisconsin , VA Medical 
Ce nter, (Wood) Milwaukee, Wisconsin. 
Direct tissue isoelectric focus ing (0'1'11") was recently introduced by Saravis et 
a i, J 11111111/11 01 M elh 29:97-100, 1979, for the detection a nd separation of proteins 
from small amoun ts of tissue placed on agurose gels, thus eliminating the need for 
tedious extraction procedures. We have appli ed this procedure successfully to the 
e lectrophoretic extraction of prote ins from huma n foreskin epidermis. Epidermis 
plus de nnis or t ryps in separated epidermis were freeze/ thawed 3 times and while 
frozen minced. Isoelectric focusing was performed in 1% agarose using an am-
pholyte range of 3.5-9.3 Isolyte (Marine Colloids, Rockland, ME). Following 
DTIF, prote ins were electrophoretically transferred (Western Blot, Allal Biochelll 
1.1 2: 195-203, 1981) to ni trocell ulose for 22 hr. Comparison of Coomassie Blue 
st.ained gels and ni trocellulose indicated the transfer to be complete. Direct 
staining revealed numerous bands in t he pI 4.5-6.8 ra nge ami fewer bands in the 
1'1 6.8-9.3 ra nge. Western Blots on nilrocellulose were incubated with six normal 
sera (known ABO blood groups) or with sera from one individual with pemphigus 
vulgaris h aving a n a ntibody titer of 1:1280. This was followed by reaction with 1-
125-Protein A and exposure t.o Kodak X-OMAT-AR frlm. Prel imina ry results 
wit.h norma l sera ex hibi ted binding in the acidic region. Binding of IgG from the 
pemphigus sera to 2 or 3 bands in the more basic region was reproducible. Studies 
a re currently being expanded to include add itional pemphigus sera and Percoll 
separated epidermal cells from tissue culture . 
Concanavalin-Binding Glycoproteins of Normal und CarCinogen-Tr a n s-
formed Keratinocytes. MIRI AM M. BRYSK AND JOANNE M. SNIDER. Depa rt-
ment of Dermatology, University of Texas Medi ca l Branch, Galveston; Texas. 
J{e ratinocytes were maintained as undifferentiated 01' different.iated by con-
t rolling the Ca+' concentmtion of the medium. The Con A reactive glycoproleins 
were a na lyzed by application of the iod inated lectin to molecu les separated by 
SDS-PAGE followed by autoradiography. Some 20 labeled bands could be 
resolved by this technique. Theil' relative intensities changed dra mat.ically with 
the stage of di ffe rentiation. In cont rast, the patte rn of bands st.ained with 
Coomnssie Blue is qu ite similar for the 2 cell types, except for minor varja tions in 
imens ity. For the differenti>lted cells. rad ioactivity after reaction with "" I-Con A, 
is most promine nt in a doublet band neal' 85.000 'and 80.000 daltons, whereas for 
the undifferentiated cells radioactivity is greatest at higher molecular weight 
glycoproteins up to 185,000 da ltons, with t.he most inte nse labeled bands neal' 
135,000 a nd 110,000 daltons. The labeling patte rn fo r 3 carcinogen-lJ'ansformed 
epiderm al cell lines were markedly different from those of norma l cells . The least 
tumorigenic cell line most resembled norma l cells, while t.he olher two lines 
showed greater deviation . The great sensitivity of labeling with ""I-Con A may 
be use ful for detecting glycoprotein cha nges in epidel'mal different iation a nd 
transformation. 
S tl'atum Corne um I solation: Effect on Physical Properties. WALTER P. 
SMITI'I, DAVID YEUNG, SERGIO NACHT. VICK TOILETR IES R&D. Ml. Vernon, 
N.Y. 
Because full thickness excised huma n ski n, isolated stratum corneum (SC). 
and spli t-thickness epidermis (STE) are rou tinely used to investigate physical 
properties of human skin, we have determined whether Ihe isolat.ion procedures 
might affect selected physical properties. Dynamic spring rate (DSR) , emolli ent-
medialed soften ing (EMS) a nd water nux (WF) were measured in vivo and after 
va ri ous lreatments. 
Measured of Isolation DSR EMS WI" ({(/ mm) (durat ion) (mg/ cm' / hr) 
u. In pivo skin 5- 15 3hr I 
b. Full thi ckness excised · 8-15 3hr 1 
C. 70°C water 2fi 27' 30min 1.4 
d. lR irl'lldiation (60°C) 3D 34' IOmin 8.9 
e. Autolytic 15 J 7' 3hr 0.9 
f. Epidcrmolytic toxin 12 10' 3hr 14 
• . aner remova l of viab le cells by trypsin. 
In tact sk in and full -thickness excised skin showed similar responses to the 3 
m CHsw "ed parameters. In conlrast, l.he DSR, a measure of stiffness, ~V8S consid-
erably higher for STE isolated by methods involving heat. The duration of EMS 
was a lso significa ntly decreased in heat- trealed t issues. but not so on the Rnz,xme 
isolated STE. Removal by trypsin of viable ep idermal ells from STE to Yield 
pure 'C did 11 01. further change the mecha nica l propert ies, i.e. se was mec!Ja lll -
cally similar to the STE fro m which il. was isolated . Isolated SC and STE were 
mechan ica lly isotropic but we re a nisotropic ill vivD and in fu Ji thickness. Add i-
t ionally. IH irradiated and toxin treated SC a nd STE showed Impai red barner 
fUll ctioll. with water flu xes a bout lOX gl'ea ler t h" n 1I0rlllai. Thus, fu ll -t.hlckness 
excised skin is a favol'lible model La study properties of human skin, but results 
obtained with ST E or SC must be v iewed with ca ut ion. 
Formic Acid Removal of the Horny Luyer . PERCY M. LEHMANN AND ALBERT 
M. J{ LIGMAN, Du hring Laboratori es, Univers ity of Pennsylvallla School of Med-
icine, Philadelphia, PA. 
A method for the ill -vivo removal of the stratum corneulll is presented. 200,,1 
of Ml ueous solutions of formic acid (fa) were pipelled in to a double disc of non-
wovcn cottOIl cloth a nd placed in an aluminum chumber which is fixed to lhe skin 
for 24 hr. 47 while volunteers (ages 18-34) had 3%, 5% and 7% sol utio ns of fa 
applied lo the ventral fo rearm. 7% fa produ ced erosions in 17 subjecls. 30;. 
produced sepllration of the st.ratulll corneum in 11 subjects and 5% removed the 
s tratulll corneunl in 42 subjects. The stratum corneum swells after 24 hr of 
ex posure to 5% fa and cun be peeled off in u sheet with forceps or by wiping with 
ga uze. IG black subjects were s imila rly sl.udied; 7% fa removed the stratum 
co rneum in 13 subjects, 5% in 4 subjects a nd 3% in one subject. Shave biopsies 
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ta ken at I , 2, 4, 7, 12, and 20 days after exposure to 5% fa in white subjects 
revealed swelli ng of the s tratum corneum afte r 24 hours, denuda tion of t he s.c. 
after removal and gradu al retu rn of the s.c. over th e next 2 weeks. Clinical healing 
was fo llowed by examination of sites throu gh a s te reomicroHcope. T his procedure 
provides a s imple methodol ogy fo r produ cing II superfi cia l wound which ca n be 
used to evaluate the effects of mate rials on wound healing, for assessing the 
effects of chemica ls on skin denuded of the s.c. barri er and the possibili ty for 
comparing the functional in tegrity of the horny laye r in regard to body site, age 
and race. 
Separation of Human Foreskin Epidermal Cells on a Discontinous Per co ll 
Gradient. MARLEEN JANSON , WILLIAM D. GEOG HEGAN, AND ROBERT E. JOR-
DON, Division of Dermato logy, Medical Co ll ege of Wisconsin , V A Medica l Center, 
(Wood) Milwaukee, Wisconsin. 
Discontinuous Percoll gradi ents have been used for separ a tion of rat epidermal 
cells (J Invesl Derm.a.lol 77:205-209, 1981). We have applied a modifi catio n of 
this procedure to trypsin-DNAase 1 t reated human ep idermal ceUs. Different 
Percoll densiti es were layered in 15 ml tubes Ii'om bottom to top: 1..07, l.06, 1.04 
and \.02 g/cm". Cells in 1.09 g/cm" were underlayered and cen trifuged at 2,500 
rpm for 20 min. Cells were collected from the in terfaces viz. 1.09/ 1.07 most dense 
band . RBC went to the bottom. After washing to remove Percoll, cells were 
cultured or prepared for electron microscopy (EM). Cells fro m 1.09/l.07 and 1.07/ 
1.06 in terfaces were mostly small round cells (8-10 /lm). Unlike the earli er report 
using rat ce lls the most dense band did not contain pure basal cells. Pre liminary 
characterization by EM indicaLes a population of basal cells, sma ll spinous cells, 
occasional melanocytes and RBC. The lowest density band conta ined 90- 100% 
la rge anucleated polygo nal cells. Cells in 4 intermediate bands contained spinous 
and granular cells with cell diameter increasing with decreasing dens ity. In cul ture 
(M edium 199 without CaC!;) the upper 4 bands generally fa il ed to adhere to 
Vitrogen 100 (bovine collugen; Flow Labs, McLean, V A) . T he majori ty of cells 
fro m the 1.09/1.07 interface attached overnigh t. The method appears reprod ucible 
and provides a good init ia l step in epidermal ceU separation. 
Cell Surface Proteins of Epidermal Cells Labeled by Lllctoperoxidase-
Catalyzed lodinlltion. JOANNE M. SN ID ER AND MIRIAM M. BHYSK, Department 
of Dermatology, Un iversity of T exas Medical B ranch, Galveston, T exas. 
Epidermal cells were gTown in a n1ediuJTI in which th e Ca+-' concentration 
controlled the stage of differentiation. The results for these cells were compared 
to cells fTom basal ce ll carcinomas and carcinoge n transformed epidermal cell 
lines. After lactoperoxidase-catalyzed iodination, th e molecul a r weigh ts of the 
labeled components were determined by SDS-PAGE followed by automdiogra-
phy. Most of' t he radioactivity was found in polypeptides near 79,000, 65,000 and 
56,000 daltons. The 79,000 dalton band is the most intense for undifferentiated 
and neoplastic cells but disappears as differen tiation p l·oceeds. T he 56,000 dalton 
band is present in normal cells regard less of the stage of differenti atio n but is 
absent from the neoplas tic cells. The 79,000 dalto n polypeptide may thus be !l cell 
surface d iffere nti ation marke r while the 56,000 polypeptide may distin guish 
between normal a nd neoplastic cells. 
Active Maintennnce of Cellular Levels ofPolyamines by Epidermal Cells 
in Culture. DIANE ROSEEUW, CYNTHIA MARCELO, AND JOim VOORHEES, Depts. 
of Derma tol. , Univ. Mich. Med. Schl., Ann Arbor, MI & Brussels, Belgium. 
Because pu trescine, (put) spermidine (spd) & spermine, a nd ornithine decar-
boxylase (ODC) activ ity a re increased in the serum, urine & skin of psoriatics, we 
s tudied the control of epidermal cell function by polyamines using ill. vitro cell 
systems. A whole liviilg cell assay, besides the routine homogenized ce ll super-
natan t assay for ODC, was used. Cell and medium polyamines were assayed using 
thin-layer chromatography of Lhe partia lly purifi ed dansylated deri vati ves. Pro-
liferation was quanti tated using "Ii -Tdr upta ke in to DNA. lO-"M cholera tox in 
(CT), lO- "M 8-BrcAMP or lO-HM tetradecanoyl phorbol acetate (TPA) was used 
to stimulate proliferation. 5, 10 & 20 mM dilluoro ,,-methyl orni thine (<r-DFMO) 
was used to inhibit ODC activity. The supernatant ODC assay of neona ta l cell 
suspension cultures (mouse) showed that CT , T PA & 8-BrcAMP greatly stimu-
lated ODC activity. However, no stimula tion was seen if the in tact cell ODC assay 
was used. Add it ion ofTPA or 8-BrcAMP had little effect on the ODC activity of 
4h to 8 day old plated cultures, a lthough the growth of th e ce lls was a lways 
stimulated. 5 mM (f· DFMO decreased the cell levels of put, the ODe activity & 
the proliferative rate'" 50%. However, when <r-DFMO was added at 10 & 20 mM 
doses, there was no longer an effec t on prolifera tion & no change in the in tracel-
lula r put levels. Assay of the growth medium fo r polyamines showed that the 10 
mM <r-DFMO treated cells s topped the normal excretion of pu t & spd in to the 
medium; at 20 mM ,,-DFMO, th e epidermal cells actua lly t ransported the polya-
mines that naturally occur in the medium fetal bovine serum intracellularly. We 
concluded that epiderma l cells can actively mainta in an essentia l cellular level of 
po lyamines suggesti ng that they are necessary for epidermal cell function. 
y-Gluta myl Cyclotransferase in Hairless Mouse Epidermis and Human 
Stratum Corneum. NEIL W. DELAPP AND DONNA K. DIECI<MA N, E lizabeth 
Ard en Resea rch, E li Lilly and Company, Indianapolis, Indiana. 
High levels of y-G lu tamyl Cyc!otransferase (jlGCT ase) have been reported in 
mouse and guinea pig skin. We wan ted to examine yOe'l "ase properLies in hairless 
mouse epidermis, to in vestigatl: the effects in vitro and in. vivo of a known enzyme 
inhibitor-{.l amino glutaryl " amino butyrate ({.lAGaAB), and to determine 
whether yGCTase could be detected in human stratum corneum. Mouse epidermis 
was obta ined from the dorsum by the NH.,CI method and human s tratum 
corneum by scraping the lower legs. Homogenates were incubated with various 
y-glu tamyl dipeptides and pyroglu ta mate (PCA) formation was dete rmined by 
passing terminated incubations through Dowex 50 Ii + colu mns, hyd rolyzing the 
,PCA to glutamic acid , and measuring the latter with ninhydrin Or f1uorescamine. 
With y g.lu tamyl a lanine (yGA) as substrate, mouse epiderm al homogenates had 
enzyme levels ranging from 16-20 nmoles PCA/ min/ mg epidermis, the pH 
optimum was 8.5, and the Km was 6 X lO-"M. y glu ta myl dipeptide derivatives of 
glu , glu:NJ-f" and met were a ll good substrates but those of leu, tyr, ~-a l a, and lys 
were not substrates nor were the free amino acids Slu 01' gill -N.H:./. Natural 
yGCTase substrates could not be demonstra ted in epidermal ac id soluble frac-
t ions. Enzyme activity was inhibi ted 85% by {.lAG"AB when present in incubations 
at eq uimolar concentration to yG A. Attempts to markedly inhibi t enzyme activity 
in vivo by subcutaneous injections or topical applications of {.lAGa AB were not 
successful. With jlGA as substrate human s tra tum co rneulll homogena tes cata-
lyzed PCA formation at about the same rate as mouse epidermis (human = 12 
nmoles/min/ mg S.C.). High levels of yGCTase in stratum corneum may be 
functional in PCA formation during t he te rminal stages of epidermal kera tiniza-
tion. 
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Human Microvtlscular Endothelium in Vitro: Reorganization of Cells into 
" Vessel-Like" Structures. M. KARASEK, P. DAVISON, AND K BENSCH D ept 
of Dermatology, Stanford Univ. School of Medicine, Stanford, CA. ' . 
Whil e the morphologic features of developing capillary networks have been 
extensively described, th e mechanisms which t rigger endothelia l cell budding and 
pro liferation a re unclea r. We have observed that cultures of human dermal 
microvasc ula r endothelial cells can be stimulated to reorganize into "vessel-like" 
s tructures and have used this system to stud y some aspec ts of the vascularization 
process in vitro. 
Ei,dothelial cells, isola ted from the dermal microvesse ls of huma n skin by 
trypsiniza tion, a re main ta ined on a collagen substrate in medium supplemented 
with 50% poo led human serum, cholera tox in and isobutylmethylxanthine until 
cul tures approach confluence. The ce lls a re overlayed with liquid Vi t rogen that 
is then gelled at 37°C. The sequential morphologic changes that occur during 
"vessel" formation al'e followed by light and electron microscopy. During the first 
18- 24 hI' after th e gelling stimulus th e cells dissoc iate and mib"'ate over others to 
form a multi layered reticular network. By 42 111' "lumens" can be seen by ligh t 
and e lec tron microscopy. Cross-sections through such "vessels" show th em to be 
long cylinders of severa l (3 to 7) cells with t ight junctions surrounding a "lumen" 
in which cellul a!' debris is often evident. These s tructures are unstable and 
degenerate during the next 5 to 6 days in a manner that may mimic events 
occurring during th e remodeling phase of re vasc lilariza tion in. vivo. 'l'he ITIorpho-
logic changes thaI. occur in cul tures of enclothelial cells leading to the reorgani-
zation of cells into vessel-like stru ctures approximate those of ca pillaries observed 
in vivo. The resul ts suggest that th is model may be useful in defining the 
conditions thaI. produ ce angiogenesis of skin microvessels. 
Hetel'ogeneity of Bullous P emphigoid Antigens. X-J. ZHU AND J -C. Bys -
'l'HY N, Dept. of Dermatology, N.Y.U . School of M edicine, New York , NY. 
This study was conducted to dete rmine whether more than one basement zo ne 
(BM Z) antigen is in volved in the pathoge nesis of bullous pemphigoid (BP) . Sera 
of 34 patients with BP were tested by indirect immunofluorescence wit h 10 
specimens of normal human skin. From I.he resul t ing pattern of cross- reactions 
2 groups of BP antigens co uld be defined serologically . One group consis ted of 
antigens which were ex pressed in equal strength to BMZ antigens in aJl skin 
specimens examined. The other group of BP antigens consis ted of an tigens which 
were expressed in some but not aJl individuals. Th~re appeared to be a fam ily of 
such antIgens whi ch were ex pressed vunably and With overlappmg d,s tnbul.ion in 
diffe re nt indi viduals. These antigens wel'e demonstrated by va rying cross-"eaction 
patte rns obta ined when BP se ra were reacted with skin from differe n t persons. 
Most skin specimens expressed conculTentJy several immunologica lly di tinct BP 
antigens, und the pattern ofBP antigens expressed by diffe rent individua ls varied. 
The heterogeneity of BP antigens and the custom of testing for BP a ntibodies 
with a s ingle substra te may account, in part, for the inability to detect BP 
antibod ies in some individuals with the d isease as well as for the poor co rrela tion 
between disease activity and titer of BP antibodies. (Supported in pa rt by NIH 
Grant POAl 17365A-0J.) 
Double Immunofluorescence Microscopy: A Method for Loca.lizing Im-
mune Deposits in Skin Dise ases Associated with Linear Basement Mem-
brane Zone (BMZ) Immunofluorescence. W. RAY GAMMON, TED H. ROllIN-
SON, AND ROBE RT A. BRiGGAMAN, Department of Dermatology, The University 
of North Carolina, Schoo l of Medicine, Chapel Hill, North Carolina. 
Direct immunofluorescence microscopy has shown that a linear pal.tel'll of Ig 
and /o r complement deposit ion at the cutaneous BMZ is a characteris tic fea ture 
of severa l acqu ired bu ll ous diseases and is occasionally observed in systemic lupus 
erythematosus. lmmLlIlelectron microscopy has shown the linear patte rn of im-
munofluorescence may be produced by immune deposits located either a bove the 
basa l lamina (in the lamina lucida) or below the basal lamina (in the upper 
dermis). Distinguishing between these sites of immune reactant deposition may 
be of value in differentia l diagnosis. In th is study we report a double immunoflu-
orescent method by which skin biopsies with linear 19G immunofluorescence due 
to deposits above the basal lamina (bullous pemphigoid) could be dis tingu ished 
from biopsies with deposits beneath the bnsal lamina (bullous systemic lupus 
erythematosus and epidermolysis bullosa acquisita ). When skin sections were 
treated sequentially with rhodamine isothiocyanate-labeled antihuman 19G fol-
lowed by fluorescein isothiocyana te-l abeled anti-lamina lucida (pemphigoid) an-
tibody and examined by fluorescence microscopy, the following resul ts were 
obta ined. In biopsies with IgG deposits in the lamina lucida, a single green 
flu orescent band was observed. In tissues with sub-basal lamina deposits either 
para llel and contiguous bands of green ancl yell ow-orange fluorescence or ~ single 
band of yellow-orange t1uorescence was observed. The method is s impler, quicker 
ancl less expensive tlwn immunoelectron microscopy and should be a useful 
technique fo r evaluating skin diseases with linear jrnmunonuoresr~ nce at the 
baselnenl melnbrane zone. , 
Localization of Basement Membrane Components After Dermo-Epider-
mal Sepal·ution. D. WOODLEY, D. SAUDER, M.,J. TALLEY, M. SILVER, AND E. 
QWAnN S'I'HOM, NationallnstiLutes of Health , Bethesda, MD. 
The dermo-epidermal junction (DEJ) is known to be composed of multiple 
macromolec ul es including the bullous pemphigoid antigen (BPA), laminin (LN), 
a heparin sulfate proteoglycan (PG) and collagen types IV (lV -C) and V (V-C) . 
We determined wheth er th ese components remain with the epidermis or dermis 
when the DEJ was split by 4 diffe rent methods: PBS at 37°C for 96 hr, saline 
with agita tion at 4°C for 96 hI', cold trypsinization and by suction blistering. After 
each separation the epidermis and dermis we re quick frozen, sect.ioned, and 
s ta ined by indirect immunofluorescence with a ftini ty purified antibodies to each 
component, except to BPA in which 2 pemphigoid sera were used. Semi-quanti-
tnlive st.udies were performed on sections sta ined with peJnphigoid sera by titering 
out the sera to ex tinction. Results are below: 
Separation DEJ Component 
Method BPA LN PG IV-C V-C 
Warm saline E 1/ 10 D/e 0 0 D 
Cold saline E> 1/320 Die D D D 
Trypsin E> 1/320 Ole N 0 D 
Blister E> 1/320 D/e 0 D D 
(E= Epidennal, D= Dermal, D/e=Predominantly Dermal, N= None After Sepa-
ration) 7.5% polyacrylamide gels of dialyzed PBS in which the skin was separated 
April 1982 
s h o w ed a major band of 220K wh ich may be BPA as suggested by its MW 
(S tanley e t ai , Cell 24:897, 198]) . This suggests that duri ng DEJ sepa ration, BPA 
is stab le being extrac ted or degraded only under the conditions of PBS at 37°C. 
An t igen icity of DEJ proteoglyca n is los t wi th t rypsin ization. 
The Pathoge nic Mechanis m in Blis te r Formation of Epidermolysis Bul-
los a . K EN J I TAKA MO RI, KATSUICIII NAITO, AKIO T AN EDA AN D HIDEOKI OGAWA, 
D e p artmen t of Dermatology, Juntendo Univers ity, chool of Medicine, Tokyo, 
J a p a n. I . I ' . I' C • f" d I ' b The pat l ogenae mec "l alllsms III b Ister IOrmatlOn 0 Cp t CrnlO YSIS ullosa were 
studied by measuring several hydroly tic enzymes in lesiona l skin and blister fluid . 
Of t he hydrolytic enzymes measured, in recessive dystroph ic epide rmolysis bul-
losa (HDEB) co llagenase activit.y was greater in the skin (approxima tely 3-fold ) 
a nd bl iste r fluid (approxima tely 4-fold) as compared to those act ivities found in 
n o rmal skin and blis te r fluid from a patient with bu rn . In addi t ion, neut ral 
protease ac t.i vit ies in the RDE B skin und blister fluid were approxima tely 5-fold 
a nd 9- fold higher, respectively, as compared to the controls. On the othe r hand , 
in e pide rmolysis bullosa simplex (EBS) only acid phospha tase activity was 
a pprox imately 5- fo ld grea te r than that found in the control. These findings 
s u ggest tha t no t only coll agenase bu t a lso neutra l protease to be responsible for 
t h e forma tion of blis ter in RDEB. The organ cul tu res of normal skin with blis ter 
fluid from patients with RDEB and EBS resulted in dermal-epidermal separa tion 
a nd int raepidermal se pa ration . All of these findings strongly suggest that some 
s p ecific factor like enzyme(s) ca used blister formation in each type of epidermo· 
lysis bullosa. 
S e rolog ica l Studies in Lupus Erythe matos us and P soriasis. K. KULICK, H. 
M OG AVERO, 1'.1'. PROVOST, M. REI CHLIN. Oklaboma Med ica l Research Foun-
d ation a nd Uni vers ity of Oklahoma Hea lth Sc iences Centc l', Oklahoma City, OJ{ 
a nd J ohns Hopkins Med ica l Ins t itution, Balt imore, MD 
W e bave recently s tud ied 4 pa tien ts with coexis tant lu pus erythematosus and 
psoriasis. This co mbina tion hus been tbou ght to be an unusua l one, having been 
reported in only 60 patients in t he li terat.u re. Previously, serologic evalua tion, if 
d o n e , was li mi ted to an ti nuclear antibodies and LE preps. Our pa t ients aU had 
typ ica l pso riasis, and tbis was conj;rmed his tologica lly in 3 patients. AU pa tients 
h a d biopsies ta ken from LE lesions, which showed vacuola r degeneration of the 
epidermal basa l cell layer with a Iympho·histiocyt ic infil trate surrounding supe r-
fi c ia l and deep dermal vessels and ba il' follicles. Although only 2 pa tien ts could 
b e classified as SLE, and only one had a posit ive ANA, a long with antibodies to 
ssDNA, nDNA, and Sm, a ll 4 pa tients had antibodies to Ro (SSA). One pat ient 
h a d an tibodies to La. The incidence of an til10 ill these patien ts contrasts str ikingly 
to t he a bsence of th ese ant ibodies in more than 25 control psoriatics , and a lso to 
t h e 25-30% incidence of antiRo antibod ies in unselected SLE patien ts. This 
e nrichment sug!>ests tha t antiRo antibodies may be a specifi c serologic maJ'ke r 
fo r pa tients who have both lupus and psoriasis. At leas t one patient bad a severe 
fl a r e of LE a ller inadvel"tant UVB exposure. SCI'cening fo r an tiRo antibodies may 
be a ppropria te in psoria tics prior to UVB phot.otherapy. 
C utaneous T-Cell Lymphoma: Correlation of Leu-l (Monoclonal Antibody 
to Human Peripheral Blood T Cell s, a nd Activated-T CeUs)-Positive Ce ll s 
a nd Negative Ce lls w ith NCI (Nuclear Co n tou r Index) and N / C (Nuclear/ 
Cytoplasm) Ratio. KUNI o IWAHARA , KEN HASH IMOTO, Department of Derma· 
tology, Wayne S ta te University, Detroit and VA Medical Ccnter, Allen Park, MI. 
C u taneous T -cell lymphoma cells a re cha racterized by hi!>hly indented nuclei. 
In previous works NCI was measured indiscrimina tely in every cell present in the 
lesion. We measured NCI, N/C in Leu- I-positive cells and Leu- I-nega tive cells in 
2 p a t ients. Frozen sections were stained with Leu-I , Leu·3a (monoclonal ant i-
human helper/ inducer T-edl IJll t iboc/y) 01(1'6 (monoclonal ant i-human thYlllo-
cyte antibody), and OKT8 (monoclonal anti-human suppressor/cytotox ic T -cell 
a n t ibody) in 4 cases. The staining Was exmnined using light and electron micro-
scopic indirect immunoperox idase techniques. The majority of cells were helper 
T -cells . Immature thYlllocyte- like cells were admixed. The results obtained by 
examjning lOO cells in each category on e lectron micrographs are summa.rized in 
t h e T a ble . 
Pa t ient 
Case I 
Case 2 
Case 3 
Case 4 
Case ] 
Case 2 
Percentage of Mononuclear Cells Reactive 
with Anti-T -Lymphocyte Monoclona ls 
Leu- I Leu-:!" 0 J<T6 
60 50 5 
80 70 10 
90 80 2 
80 60 I 
NCI 
Pos iti ve 6.35 ± 1.47 
Negative 6.73 l.64 
Positive 7.20 0.4 ] 
N egative 5.85 0.30 
OKT8 
2 
N/ C 
0.57 ± 0.0 ] 
0.40 0.02 
0.46 0.10 
'0.40 0.02 
In pa tients I and 2 N /C of Leu· 1 positive cells were higher than tha t of Leu-] 
n egati ve cells. Howeve r, NCI was var' iab le and not significant ly diffe rent between 
L e u -I ·posit ive and -negati ve ce lls. Some of the typical cerebriform cells wi th 
a bundant cytoplasm were not s ta ined. To esta blish the significance of NCI and 
oth e r indices identification and classifica tion of T-cell und its subsets by ultra· 
structura l monoclona l method , which has never been used, Seem to be necessa ry. 
Role o f Some Immunolob>ic Factors in P e rsistence of Chronic Tinea P edi s . 
A. RAZZAqU E AHM ED, JOE AIELLO, PAT SCIIR EIIl ER, J .L. TIWARI, PAUL I. 
TRASAK I, Divis ion of Derma tology, and :r'issue T yping Labora tory, School of 
M e dicine, Unive rs ity of Califo rnia , Los Angeles, California. 
Forty fi ve whi te pts with chroni c tinea ped is of 2- 50 yr duration (mea n 17 yr). 
w ith a + KO H examination were s tudied. In each pt. serum JgG was de t.e rmined 
by a R IA. Serum anti-inte rcellula r ubs t.ance (ICS) antibody were determi ned by 
an indi rec t. immunofluorescence assa'y using monkey esophagus as subs t.rate. 
A BO blood group substances and HLA, A, B, C, locus antigens, and the B cell D 
locus ant.i gens were de t.erm ined us ing u microcylotoxicit.y assay. Serum IgE levels 
a bove normal (100 U/ml) were obse rved in 34% of the patients. 40% of the 
patients had an IgG class anti ICS antibody. 35% of the pt had an IgM class 
ho mogeneous ant.i-nuclear ant.ibody in t.it.res great.er t.han 160. A high incidence 
o f A-26 and A W-33 was observed in patients compared to 558 ma lched controls {jJ < 0.05). A s ignifi can t incidence (p = .0024) is observed in those pts that 
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produ ce anti ICS ant ibody, a nd A W-33 in pts that do not produce the ant ibody 
(p = .0002). A-26 is a lso fo und to pts that do not produce the antibody (p = 
.0002) . A-26 is a lso fo und to have a higher incidence in pIs wi th high IgE levels 
(p = .0206). A high incidence of D R-4 an t ige n is observed in pts with atopic 
histo ries (p = .049), and high IgE levels (p = .0 16). 60% of the pts had blood 
group antigen A compared to 45% of the controls. Patients with chron ic tinea 
pedis produ ce high levels of IgE, 19G, ant i-ICS ant ibody, and IgM ANA. Such pts 
have a h igh incidence of A·26. AW·33, DR-4, and blood group antigen A. T h is 
prelimina ry s tudy il lustrates some of the com plex network of immunologic factors 
that dete rmine the host pa rasite relationship in p ts with chronic t inea pedis. Such 
facto rs may play an impor ta nt role in t he chronicity and in the clinical course or 
the infec tion. 
Effect 'of Indomethacin (IND) on A ltera t ion o f Langerhans Cell (LC) 
De ns ity Induced by Ultraviole t (UV)-B Irra di ation of Guinen P igs (GPs). 
H.W. LIM, G.J . THOIlBECKE, R.L. BAER, AN D I. GIGLI, Depts. of Dermatology 
and Pathology, New Yo rk Uni vers ity, New York, N .Y. 
Studies on the e ffect of UVB on LCs have been performed in mice, wh ile 
studies on prostaglmldin (PG)-mediated, UVB·induced e rythema have been done 
in GPs. We investiga ted the effect on UVB radiation on LCs of GPs, and the role 
of P Gs in this reaction. D epilated backs of a lbino GPs were exposed to varying 
doses of UVB (250-300mJ /cm' ). Skin biopsies were taken serially, a nd dend ri tic 
epidermal LCs we re identified by their membrane AT Pase activity. A maxi mal 
decrease in the density of detect.able LCs of 60-70% in 2-4 days was observed 
with 300mJ/ cm' of UVB, accompa nied by the loss of dendri t ic processes in the 
remaining cells. In co ntrast. to the findings in Inice, no complete disappearance of 
ATPase posit ive LCs was observed despit.e the high doses of UVB given, sug-
gesting tha t the ATPase activity of LCs in GPs was more resistant to UVB 
irradi at ion. The role of P Gs in t.h is effec t. was studies us ing IND, a prostglandin 
synt hetase inhibitor. 2.5% IND solution was applied topically to t he ir radiated 
a rea at 0, 2 and 4 hI' a fter irradia tion. In these GPs, the UV B·induced e rythema 
was blanched, bu t the decrease in LC density (55% at day 2) was comparable to 
the controls. When IND was applied 20 min prior to irradiation, and at 0, 2 and 
4 hI' a fte r, there was no decrease in LC density. S imila r resul ts were obtained 
us ing 5% paraaminobenzoic acid (PABA) solu t ion. T he protective effect of Lopica l 
IND, when applied prior to irradiat ion, may be expla ined by our finding that it 
strongly absorbs 280- 320nm radia tion, a property simila r to PABA. Oral IND, 80 
mg/kg admin iste red 3 times daily staTting a t 3 hI' prior to UVB irradiation and 
cont inued for 48 hr, also fa iled to preven t the decrease in LC density. 
Location of HLA Antigen s ill Dendritic Ce ll s of Norma l Skin: An Immu-
noperoxidllse Electl'on and Light Microscopic Study. B.R. BRONSTEIN, G.F. 
M URPHY, T .J . HARR IS'!' , D.J. R UITEll, M.C. MIHM, J R., AN D AX. BHAN, Depa rt-
ment. of Pat.hology, Derma topathology Uni t, Massachusetts General Hospital and 
Harva rd Med ical School, Boston, MA. and Depa rt.ment of Pathology, Uni v. of 
Vermont, College of Medicine, B urlington , VT. 
The distribu t ion of HLA-A, B,C (HLA) on dendri t ic cells in fToze n sections of 
norm81 skin was s t.udied by .. 4-st.ep immunoperox idase technique utilizing mono· 
clona l ant ibodies diJ'ected againt HLA. Monoclona l ant i·T6 (which stains Lan-
gerhans cells in the skin ) and anti-T 3 (which sta ins 100% of peripheral blood 1'-
ceLis ) antibodies were a lso employed . One specimen was studied by an im muno-
electron microsco py (lEM) techniqu e (La b. In vest. 45:465- 68, 198 1). Light mi-
croscopy revealed peri pheral staining of epidermal and pilar infundibula r keratin-
ocytes for HLA. [n the epide rmis, the sta ining was present fro m the basal layer 
to t.he upper stra tum spinosum. In t he follicles below the level of the infundibulum, 
HLA was detected only on rare in t raepi thelia l dendri t ic cells. These dend ritic 
cells could not be iden tified in the epidermis due to the HLA staining of the 
surroundin g keratinocytes. However, they s ta ined diffusely wi th an t i-1'6 ant ibody; 
the ke ratinocytes did not. IE M demonstrated: (1 ) the presence of di ffuse HLA 
sta ining of kera tin ocyt.e membranes to the level of the upper stratum spi nosum 
and in the pilar infundi bulum; (2) the virtual abse nce of HLA on melanocytes 
and, (3 ) the presence of focal sligh t HLA staining of the membranes of epidermal 
and follicula r dendri t ic ce Lis which co nta ined Birbeck gra nules and thus, were 
Larl !>e rh ans cells (LCs). LCs we re 1'6 posit ive and 1'3 negative. Melanocytes were 
uniformly negative fOI' 1'6 and '1'3. T hese findings suggest that small quantities of 
HLA an tigens may be prese nt on t.he mem bra nes of LCs, but not melanocytes in 
normal skin . 
Mecha nisms o f Con tact P ho tosen s itivity to Te tl'achlorosalicy la nilide in 
Mice. MASAHIRO T AI\lG AWA AND YOSHI KI MI YACHI, Depa rtment of Dermatol-
ogy, Faculty of Medicine, Kyo to Univers ity, l<yoto, Japan. 
Mice were sensit Ized by 2 da ily abdom ina l paint iligs wi th 1% tetrachlorosali · 
cylanilide (T CSA) in aceto ne plus irrad ia t.ions wi th "black light"(BL) (on days 0 
and I). The degree of hypersensitivity was assayed by measuring the increment 
of ~a r thickness 24 hI' a fter cha llenge ~v i th 0. 1% TCSA in e thanol plus irrad iation 
with BL. Ultrav iolet (UV)·A bu t not UV-B was requ ired fo r induction and 
elicitation of the response. T he 24-hr ear reaction was not detectable on day 3, 
peaked on duys 5 to 7. and wa ned t.he reafte r. The sensitivity was not induced by 
pa in t in!> T CSA t.o the skin which had been pI'e- irradiated with UV-B to deplete 
ATPase-positive cells in the epidermis. The histologic picture of a swollen ear on 
day 7 showed dense infil t ra t ion of mononucl ear- cells intermingled with polymor-
pllonu clem' leukocytes in the dermis. Treatment of immune lymph node cells 
with II nt i-1'hy· l .2 ant iserum and complement a brogated the abili ty of these cells 
to transfe r the sensit ivity to na ive recipients. The successful t ransfer required the 
identity of the left ha lf of the major histocompa tibi lity complex between the 
donor of immune lymph node cells and the recipient. T cells concerned w1 th t.he 
photosensitivity did not seem to mediate ordina ry co ntact sensit.ivity to TCSA, 
since, on day 7, one group of photosensit ized mice showed both contact senslt.lvlty 
llnd photosensitivity to T CSA whil e the other was photosensitive alone. T he 
im mune mice neither phol.ocross-reacted nor cross-reacted wi t.h trichlorosa.licy-
lani li de, tribromosalicylanilide, or bi thionol. These resul ts demonstrated t hllt 
contact photosensit ivity to T CSA in mice was a highly specifi c, delayed-type 
hypersent ivity reaction which was effected by dis tinct l' cell subset(s) unde r 
genetic restr ictions of the major histocompa tibili ty co mplex. 
Herpes Spec ifi c Cellulal' Cytotoxicity Induced by Erythema Mult iforme 
Serum. I<. A. FRITZ, D.A. NORRIS, S.H. RYA N, J .C. HUFF, AN D W.L. WESTON. 
Depa rtm ent of Dermatology, University of Colorado School of Medicine, Denver, 
Colorad . 
T o eXlllni ne whe ther antibody depend ent. cell ula r cyt.otoxici ty (ADCC) might 
be u mechanism of tissue injury in herpes-associated erythema mult.iforme (HSV-
EM ), we tested the serll from 6 HS V-EM pa tients for the abi lity to induced 
ADCC of Herpes S implex (HSV) ant.ige n coa ted human erythrocyte tar·gets. 
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Rabbi t anti -HS V antiserum (Raa HSV), 6 sera from patients wilh recurrent 
herpes inrect.ion (HSV+) and 6 negative antise ra (HSV-) were lested a~ positive 
a nd negative controls. Five dirferen t enr iched leukocyte populalions prepared hy 
discontinuous or continuolls Percoll dens ity gradient centrifugation techniques 
were tested as efrecto rs: Monocytes, T lymphocytes, la rge gran ulm' Iymphocyles 
(LGL), eosinophils and neutrophils . App ropriale ADCC controlR were also u!;ed . 
S ignifi can t ADCC with HS V-EM sera was media ted by monocytes (p < .002), T 
lymphocytes (p < .001). and eosinophils (p = .05) producing lysis which was 87%, 
44% and 21% or RaaHSV positive control, respect.ively. No significant lysis was 
seen with neutrophils or LGL's. Comparable lysis was seen with HSV+ but not 
HS V- sera. Sera from HSV-EM patients induced ADCC or HS V-coated targets 
by monocyte!; > lymphocYles > eosinophil!;, prov iding insight into the mechanism 
of tissue damage in EM. The ract that sera o'om HSV+ subjects a lso produced 
such cytotox ic ity suggests that induction of lesions in I-I S V-E M may be dependent 
either on differential a ntigen distribution in tissue or on diffe ren tial errec to r 
function be tween post- HSV subjects who develop E M and those who do nolo 
H-2 Determinants in Skin Restrict Induction and Expression of Contact 
Hypersen sitivity. J. WAY NE STREILE IN , L. LONSU ERRY, AND P.R. BERGSTRES-
SER, Depts. Cell Biology & Inl. Medicine, UTHSCD, Dall as, T exas. 
DNFB, when applied epicutaneously, can function as a surrogate t ranspla n-
\.ation ant igen- (l) ONFB-immune mice reject skin grafts that h ave been deriv-
a tized with DNFB; (2) orthotopica lly gra fted , DNFB-der ivatized sk in induces 
contact hypersensitivity (CH). These observations have made it pORSible to 
examine th e role of the major his tocompatibil ity complex , fI -2, in CH . In the firs t 
experim ents, threshold doses or DNFB were used to deriva tize epicutancously 
syngeneic, allogeneic (C57BL/6) and semiallogeneie ((BALB/c X C57BL/6) F,) 
sk in. When gra rts prepared therefrom were placed orthotopica lly 011 HALB/e 
mice, syngeneic and semiallogeneic, but not a llogene ic, grafts inJuced C H to 
DNFB. When these an imals were re- immunized subsequ ently with a convent iona l 
DNFB regimen, recipients or derivatized a ll ogeneic skin acted as though exposed 
to DN FB for the firs t t ime, while recipients of syngeneic and semiallogeneic gralls 
gave exaggera ted C H responses. These resul ts imply that, under cond itions of 
limiting hapten dose, only "self " H -2 dete rminan ts ca n present haptens associa-
tive ly as antige ns to 'I' lymphocy tes. In the second experiments, BIO.M mice 
rend ered tolera nt as neonates of H -2 incompatible (BID) skin were immu nized 
with DNFB. They we re then grafted with DNFB-derivatized syngeneic (13 In.M) 
or tole ra ted (BID) skin. While the rormer grafts were rejected, the laUer were not, 
indica ting that DNFB-specific effector cells cou ld recognize the hapten only in 
the contex t or geneticaJiy "self" H -2 determinants. T aken toge ther, these resul ts 
implicate H ·2 products as restricting elements in the induction and expression of 
CH, and indicate tha t expression or these de te rmina nts on constitu t ive cells of 
the skin is itse lr criti cal at both s\.ages. 
Specific Immunological Tolerance to Dinitronuorobenzene Following 
Topical Application of Dinitrothiocyanobenzene: Modulation by S up-
pressor T Cells. M. IIJIMA, S. 1. KATZ, Derm Branch, NCI, Beth, MD. 
Dinitrothiocyanobenzene (ONTB), when ap plied to guin ea pig skin , induces a 
s tate of immunologica l unresponsiveness (to le rance ) to dinitrolluol'Obenze ne 
(DNFB) . In order to de termine the mechanism(s) by which tol erance occurs th e 
rollowing s tudy waS performed. 0.5% DNFB was app lied to the shaved a bdomen 
of BALB/c mice on consecutive days (sensitization schedule) and 5 days later 
0.2% DNFB was ap plied to the ea r (skin test) and the increment in ear Lhi ckness 
was assessed 24 hr later. When DNTB (2%, 100 Ill) was applied hom 7 days before 
to o ne day after sensitization with DNFB, the re was marked suppression of 
contact sensi.tivity (68 ± 4% suppression at 7 days). DNTB did not suppress 
sensit ization to trinitrochlorobenzene. In a ttempts to passively transre r suppres-
sion, lymph node cells (LNC) were obta ined 7 days after a pplication or DNTB 
and were injected intravenously into syngeneic mice on the day the recipien ts 
were sensitized to DNFB. This a lso led to suppression of contact sensit ivity. 
When the LNC were treated with anti-theta antisera and complement, suppres-
sion was no longer detected . LNC obtained 7 days a fter epicutaneous DNTB and 
injected into mice previously (5 days ea rlie l') sens it ized to DNFB did not affect 
the skin test to DNFB. T o dete rmine whether hapten 1Il0dified epicl e rmal ce ll s 
were responsible ro r th e indu ction of suppreRSo r T cells, epidermal cells conju -
gated 'with e ither so lubilized DNTB or DNFB were in jec ted subcuta neously and 
7 days late r s kin tests applied. The DNTB conjuga ted ep idermal cells induced a 
s tate of unresponsiveness to DNFB (64 ± 11 % suppression). Thus, the I)}II"'[.<' II 
spec ific tole rance was induced via the ge nerat ion of spec ific suppresso r T <:e lls 
which act a t the afferent rather than the efferent s ide of a lle rgic con tact. sensiti v-
ity. 
Melanocyte Migration Studied in Inoculation Gl'llfts in Guinea P igs. 
KATALI N ROTH AND S IDNEY N. KLAUS, Dermatology Service, VA Medica l. 
Center, West Haven, CT and Yale Uni versity School of Medicine, New Haven, 
CT. 
Inocula tion grafts of epidermal cell suspensions were used to s tudy mela nocyte 
migrat ion in juvenil e piebald guinea pigs in vivo. Epidermal cell " I"pensions 
obtained rrom black ea rs were injected into suction blis te rs raised over achromic 
pa tches in autologous animals. Cell concentra tions ranging rrom 2 X 10' and ,5 X 
lOr, cells/ml were tested . Pib'll1ent spots spreading from the graft s ites were 
measured at. 2-week int.ervals. Skin biopsies for light. and e1ec lron microscupy 
were taken a t 7, 55, and 90 days post grafting. Successful establishment of 
p igmentation was directly proportional to the concentration of pigment cc lls 
inoculated . Once a graft was established , the concentra tion or the inoculum did 
not s ignifi cantly a rfeeL the a rea of p igment spread. At the end of 90 days, 
pigmented spots cove red a reas as lat'ge as 155 ,mm' . The density of melanocytes 
within the grafts was found to be approximately the same irrespective or the 
numhel' of cells injeCled. Unde r light microscopy, the grafl' sites appeared identical 
to normally pigmented trunk skin. M elanocytes a t the periphery or the !,'Taft s ites 
were la rger a nd more dendritic than those in the centra l regions. EM showed 
gra fted melanocytes to be adj acent to but not in contact with the basement 
membrane. Melunosomes within keratinocytes were clustered below the nuclei 
rather tha n in a supranucleHl' posit ion. We conclude that inocula tion grafts of 
epidermal ce lls produce permanent, normally pigmented SpO LS in achromic guinea 
pig skin a nd that the proportion of successful gra rt..~ is directly co rrelated with the 
concen tra tion or melanocytes injected. 
Histolo~,'ic and Bioch emical Characteristics of Mucuna Pruriens. SUSAN 
T . DEN MAN AND ({inK D. WU EPPER, Dept. or Dennatology, The Oregon Health 
Sciences University , POI·t1and, Oregon. 
Mucuna pruriell.s has been a tool in the research on pruritus since the 1930s. 
Further characterization of i L~ pruritogen is or inte rest in the s tlidy of itching. We 
report some histologic and biochemical features of this pruritogen. By light and 
scanning electron microscopy we observed that the planl's tr ichomes a re mult.i-
cellular with a hollow shaft a nd with gland ular s tru ctures scalte red ove r its 
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smfnee. We compared M. pruriens by scanning electron microscopy with other 
s tinging pla nts, nettles and devil 's club. We confirmed that the prlll'itogeni c 
acliv iLy is bioche mical rathe r than mechanica l. Boi ling the trichomes for 20 Inin 
left th eir micl'oscopic ~lruciure inl;~~l but prurilogenic activi ty wa~ destroyed. An 
extract was prepared III borate ~uff er JJH 8.2 and subseque l~t1y dl ~lIyzed against 
potassIum phosphate buffe r pi-I <>.5. Th,s ext!'act ret8ln~ pruntogemc activity a nd 
on S DS gel e lectrophoreSIS Yie lded a p rote in band WIth a molecula r weight of 
40,000. On Sephadex G 75 column dlro~l~tography the extract showed 3 peaks, 
onl y 2 of whIc h r" tamed pruntogenl c acllvlty. S DS gel electrop horeSIS of the peak 
fraction representing the void vo lume yielded a s ingle protein ba nd with a 
molecular weight of 40,000. Pruritus from Mucuna. pruriens is caused by a 
therm ola bile prote in of' molecular weight 40,000 which is carried into the skin by 
its mul t icellulal' tr ichomes. A purifi ed pruritogen will be usefu l in the s t udy of 
itching. 
Differe ntial Binding of Synthetic R etinoids to Beta-Lipoproteins. E.G. 
GROSS, L .A. ZECH, S.W. MCCLEAN , M.E. R UD DELL, J .J . DIGIOVANNA, G.L. PECK 
NCI, NH LBI, Clin. Chern ., NIH , Bethesda, MD. ' 
While serum re tinol is ca rri ed by a specifi c protein, the retinol binding protein 
no spec ifi c carrie rs have been defined for the synthe tic retinoids. However ' 
tretinoin a nd iso tretinoin a re associated prima rily wi th a lbumin a nd prealbumin' 
and e lrct.inate, an aroma tic retinoid , is primarily associated with lipoprote ins. T~ 
examine the association of synthe tic re tinoids within lipoprotein fractions, sera 
rrom 6 patients (psoriasis, Darie r's disease, pityriasis I'ubra pila ris ) I'eceiving 
etre tinatc and from 6 receiving isotretinoin (basal cell carcinoma, acne) were 
sepa rated in to lipoprotein fractions by e ither ul tracentrifuga tion or by heparin-
manganese precipitation. Retinoid concentrations were measured wi th high pres-
sm e liquid chromatography. Sera were evalua ted a fter" 12 hr fast a nd 4 hI' after 
the patients ingested retinoid with who le milk . 80 ± 1.7% of the serum etre t.inate 
bu t only 27 ± 1.5% of the serum isotretinoin was found with the beta- li poproteins. 
The lipoprotein bound e tretina te.w'!s found in both the very low density lipopro_ 
tem und Ihe low denSIty Jrpoprotem fractIOns. When the fas tmg and 4 hI' specimens 
were compa red, there were no differences in dis tribution of these re tinoids within 
the be ta-lipoprotein fraction or the albumin conta ining frac tion, suggesting tha t 
these associa tions a re independent or serum concentrations of the drug. No 
dirfe rences were observed between individuals despite diff'ering ages and diseases. 
It is not known whether the beta- lipoproteins functi on to transport the retinoids 
to cell surface receptor s ites or serve on ly as a ci rculating reservoir. 
Diffe rential Effe cts o f Re tinoids on Human and G uinea Pig Kel'atinocyte 
A d enylate Cyclase. DAV ID 1. WILKI NSON and ELAIN" I<. OR~:NBERG, D epart-
ment of Dermatology, Stanford University School of Medicine, Stanford, C A. 
Retinoids (RDs) may affec t. c~ 1I smface .recepto r s ites for adenyla te cyclase 
(AC) "gonrsL~ as a result or thell' modulatIon or glycoprotem metabolis m and 
consequent cha nges in the na ture or plasma membranes. The efrect of HDs on 
AC ac ti vity was s tudied with keratinocytes. Kera t.inocyte cul tures used wel'e: 
pri ma ry guinea pig (PG); primary a nd 1st passage adult huma n. All we re treated 
with re linol (RT), retinoi c acid (RA) or etretina te (ET) a t 5 I'M in medium 
(M cCoy Sa) with feta l serum (5%). Alle r 2, 4 or 7 days exposure, serum-fi'ee 
medium with "H -ndenine (5 ,1Ci/ dish) was added fo r 2 hr, when cells were rinsed 
and buffe r with methy lisobutylxanthine ( I mM) plus isoprote renol (lS P) 01: 
his tamine (HT) or prostaglandin (PG) D·, or E.! (at at 10 I-'M) added for 10 min. 
Arte r aspira t ion and ICA precipit.a tion, supernatant "H-ATP and "H-cAMP were 
separated und purified by chl'Omatography. Rudiopurity of " H ~,ATP was s tudied 
by PEl-cellulose TLC. Data were expressed as 100 X cpm in . H -cAMP /sum or 
ATP and cAMP counL~. This % conversion of ATP refl ects AC sensit ivi ty PGD., 
is lhe most effec tive agonist. for GP cells. RDs increase (t) "H-cAMP formatio~ 
by PG Dt and a ll ago nists by 2-4 fold; maximum effects a re seen after 4 days 
exposure. The most striking t in sensit ivity is seen wi th PGD,; response to ISP is 
not ",uch a ffected . S pecifi c hDs t sens it ivil.y to an agonis t to c1iff'erent extent · 
RA = ET > RL. With human ce lls, ISP is the o nly agonis t elicit ing a s ignifican t 
AC response. Exposure to all RDs had no effect on response to any agonist. The 
i in sens itiv ity of AC of cultured GP ke ra tinocytes on treatment wi th RDs may 
resul t in the ir well-documented prolire ra tion, perh aps mediated by cAMP. The 
lack of efrec t of nDs on cultured human cells may explain the absence of growth 
stimula tion in the lutter (I<ubilus 1981). 
The T hirteenth Irvin H. Bla nk Resident-Fellow Forum, Friday, May 7, 
1982, 7:00-9:45 AM (South American Room)-"Molecu lar Genetics of 
Euka ryo Llc Cells," D. Mar t in C~U'ter, M .D., Ph.D., Pres iding .-(l) Dr. 
Gtu'y Felsenfeld, National Ins titutes of H eal t h: Organization of t h e 
Eukaryotic Chromosome. (2) Dr. Igor Dawid, National Institutes of 
Healt h : Gene Regulation in Developme nt. (3) Dr. Frank Ruddle, Yale 
U nivers it y: Manipulation of Genes in Somatic Cells. (4) Dr. Peter Ross, 
Rockefelle r Univers ity: I mplications of C hromosomal Packaging for 
Cutaneous Cells . No recording of any type a llowed. Coffee, rolls and 
juice will be served in the South American Room beginning at 7:00 AM . 
This ses:;ion open only to R esidents, Fellows, a nd Stude nts. 7:00 AM, 
Bus iness and Executive Session (Congressional/Se nate Room) . 8:00 
AM, Irwin Freedberg, M.D., Presiding. 
10:00 AM, Presentation of the Stephen Rothman Award to J . 
L a m ar Callaway, M .D. 
10: 15 AM- 12:15 PM, Plenary Session (Congressional/Senate Room) 
L eonard I-brber, M.D., Presiding. 
Isolation and Partial Characterization of Human Genomic DNA fOI' the 
Pro 0 2 (I) Collagen Chain. SHI NGO TAJIMA, RU SS EL E . KAUFMAN AND SHEL-
DON R. PINNELL, D epartment of Medicine, Duke Univ. Med ical Cente r, Durham, 
North Carolina. 
Human skin collagens produced by dermalfibl'Oblasts are encoded by a family 
or genes which are developmentally regulated . In order to s tudy the regulation or 
th ese genes, we have attempted to clone human collagen genes. Using sequences 
derived from a recombinan t bucteriophage for sheep pro lX, (I) co llagen supplied 
by Dr. R. rystal as a probe to screen a human genomic libra ry, we have 
successfull y isolated a clone [A' H pro "2 (I)-lJ, which conta ins 4 EcoRI fi-a gments 
ord ered flS roll ows: 5'-2.8"-1.2- 2.8"-4.0-3' (kb). Fragments of 4.0,2.8, and 1.2kb in 
ou r recombinant correspond to simila r s ized fragments identified by others in 
genomic Southern blotting experiments using a human pro '" (1) cDNA probe 
and likely conta in coding sequences. Only the rragment 2.8" has strong homology 
to the sheep pro iX·! collagen gene fragment (2.3kb EcoRI) used to screen the 
libra ry. This homology is present over a short region of DNA and pl'obably 
represents collagen cod ing seq uences. Fragments suspected of having coding 
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sequences hybridize strongly with a chick pro '" (I) eDNA (pCg45). The refore, a 
s ignificant homology occu rs at the DNA level between pro '" (1) coLlage n gene~ 
of at least t lnee different species. Our extens ive restriction enzym e map fo r t he 3' 
end of t he huma n pro '" (I) collagen gene will se rve as standa.rd for fu ture 
compa risons wi th d efective collagen genes. 
DNA and Amino Acid Sequences of Mouse Epidermal Keratins. P.M. 
STEINERT, W .W. IDLER, RH. RICE, D.R Roop, AND S.H. YUSPA, N a tiona l 
Can ce l' Ins titute, NIH, Bethesda, MD. 20205. 
The princiPll1 diffe re nt iation products of m ouse epidermal cells are keratin 
filaments , which a re composed of 2 major fa milies of subunits of M, a bout 68 Kd 
(R,) a nd 60Kd (K, ) a nd a minor family of M , a bout 55 Kd . Basal e pide rma l cells 
syn thesize only t he 60kd a nd 55kd famili es. The mouse diffe re ntiated cells 
synthesize the 68kd fa mily as well (Science, 200, 1491, 1978). Apllrt fl·om this 
protein chemJc~ 1 d a~,a, ,:,ery li t tle else. JS known about tI.le Slructur~, func tjt? ll and 
gen etic regulatIOn ot e piderma l ke ratins. We have obtalllcd more mformatlOn by 
recombinant DNA techniques. cDNA cloned probes complime ntru·y to total 
e pide rmal mRNA we re prepa red . Clones complimentru·y to ke l·atins of M, a bou t 
67kd 59kd a nd 55kd have been iden t ified. These have been subjected to DNA 
Sequ~nce a nalysis us ing the Mllxam-Gilbe rt techniques. Amino acid seque nces 
were assigned fTom the DNA sequences on the basis of the existence of unique 
sen se coding fl·ames. These were confirmed in some cases by limited chemical 
amino acid seque ncing of selected pept.ides obta ined fl·om in uitro translation 
products of the clones. Ana lyses of th e ava ilable a min o aci d sequ ence data of 
th ese clones gene ra lly supports our earlie r hy pothesis for t he domain stru cture of 
t h e k e ratin filame nt subunits (PNAS 774534, 1980), in which regions of a min o 
acids in an ,,- he lica l conformation are inte rspersed by regions that al·e clearly 
n o n- a- h e lical. 
Keratin Gene Expression in a Malignantly TransfOl·med Mouse Epide rmal 
Cell Culture Line. PAM ELA HAWLEy-N ELSON, DENNIS R. Roop AND STUART 
H . YUSPA. N ational Cancer Institute, Bethesda, Ma ryland 20205. 
A ce ll line (Pam 212) developed spontaneously in longtenn culture of neonata l 
mouse e piderma l cells (Yuspa et a i, Cancer R es 40,4694, 1980). Cells from this 
line p rodu ce ke ra tinizing squa mous cell ca rcinomas when injected into BALB/ c 
mice but do not form colonies in soft aga r Or methocel. Pam 2 12 cells ex press the epid ~rma l-spec i fi c prote in a ntigens pemphi~us a nd pe~phgoid, ~,nd syn thesize 
th e basem e nt m embrane zone pro tem la ml111n, bu t no vlmentm ... S-metlllOnll1e 
la b e l e d proteins inso luble in tr is- EDTA buffe r we re extracted from Pam 212 cells 
a nd in1munoprecipi tHted with antike l'atin antiserum. Prote ins with Inolecular 
weights of 67Kd, 60Kd, 59Kd , 55Kd, a nd 50Kd were d etected. Extracts from 
primary neonat~ l moUSe e pide rma l cell cul tures only contall1 the 60Kd, 55Kd, 
a nd 50Kd protem s. We have synthesized complementa ry DNA (cDNA) to the 
messenge r RNA (llIRNA) coding for the 671(d , 59Kd and 55Kd kerati ns , which 
a r e present in neonatal mouse epidermis , and constructed recombina nt p lasmids 
con ta ining inse rts of th ese cDNAs. mRNA isolated fi·om whole newborn ep ide r-
mis n ewborn epide rmal ce lls in cul ture, a nd Pam 212 cells was electrophoresed 
und'er d enaturing conditions, transferred to ni t rocellulose pa pe r and hy bridized 
to "t P_ la beled cDNA inserts. Newborn epidermis is very abundant in transcripts 
of th ese thl'ee genes, however, the concentration of these transcri pts in primary 
cell c ul t ures of mouse e pidermis is extre me ly low. The Pa m 2 12 cells conta in 
in termediate levels of transcripts for these ge nes. Factors involved in the differ-
e n t ial ex pression of these ge nes in transformed and prima ry epidermal cells a re 
cun-e ntly be ing investigated. 
Tbe Sequences R e quired or Tumorige nic TransfOl-mation by Bovine Pap-
iUoma Virus DNA nre Discontinuous . YASUHARU NAKABAYASHI, S I5m K. 
C HATTO PADHYAY, AND DOUCLAS R Lowy, Derma tology Branch , Nationa l Can-
cer Institu te, Bethesda, Maryla nd . 
The ab ili ty of bovine papilloma virus (BPV) and its vi.ral DNA to induce 
t umorige ni c transforma tion of mouse cells represents a n in uitro system for 
study ing papilloma virus infection. Previous s tudies have localized the viral 
tran s form ing function to a 5.5 kb sub-ge nomic BamHI/ HindIlI fl·agm ent of the 
8 kb BPV DNA genome. To further defin e the viral sequences required for 
tra ns fonnation , we have now created a se l'ies of deletion ITIu tants of the BPV 
DNA ge nome. The full 8 kb BP V DNA genome cloned in the plasmid pBR322 
was partia lly digested wi th restriction endonuclellse Hae III; the dele ted molecules 
were iso lated by agarose gel electrophoresis, recirculm·ized by 1'4 ligase, and the n 
used to t ra nsform E. coli. Seven deletion mu ta nts of BPV we re obta ined by this 
p rocedure. The ca pacity of the de leted viral DNAs to induce transformed t'oci in 
mouse cells was then correla ted With the locatIOn of the deletIOns, which were 
m a pped by agarose gel electrophoresis of restriction e ndonuclease diges ted DNA. 
T h e resul ts indicated that 2 d iscontinuous segments wi thin the 5.5 kb t ra nsform-
ing fr agm ent we re required for t ra nsformation by BPV DNA. One segm ent, which 
is no more than 0.7 kb and proba bly con ta ins a promote r for RNA t ra nscript ion, 
is located near the HllldllI end; the other segm ent, which is no more tha n 2.7 kb 
a nd probably co ntains t he sequences which e ncode th e transfo rm ing protein(s), 
is located at the BamHI e nd. Vira l DNAs wh ich ca rry dele tions with in the 2.1 kb 
located betwee n these 2 requ ired segments reta in the ir ability to t ra nsform the 
mo u se cells. We conclude that discvntinuous DNA seq ue nces encode the trans· 
form ing functiun by BPV. 
Generation of Alloreactive Cytotoxic T Lymphocytes by Epidermal Cells: 
Requirement for Langerhllns Cells. HUBERT PEHAMBERGR, LAURA A. 
STINGL, KLAUS WOLFF, STEPHANIE POGANTSCH, AND GEORG STINGL. De pa rt-
m e n t of Dermatology I. , Uni vers ity of Vienna, Aus tria. 
The importa nce of la-pos itive splenic de ndritic cells for the gene ration of H-2 
restricted 'I' cell cytotoxicity is well established. In this study we investigated th e 
rol e of t he la· positive dendritic ce lls of the e pidermis, the La ngerhans cells (LC), 
in t he epiderma l cell (EC) -induced generation of a lloreactive cytotoxic Tlympho-
cytes (CTL). C57BI/6 (H-2") spleen cells (SC), fi·eed from accessory ce lls by 
passage over adherence columns with or without addi t iona l trealment with a nt i· 
I_A" m onoclo na l a ntibody plus co mplement (C'), were used as responder l' cells 
in 5 d ay cell mediated lympholysis cultures. Allogene ic s timulator cells, exposed 
to m itomycin C, consisted of either un t reated, C'-trea ted and anti-Iak (2) +C'-
treated C3H / He (H_2k) E C or, for compariso n, untreated C3H/ He SC a nd column 
purifi ed , a nt i-Ia k (2) +C'- t rcated sple ni c l' cells. Syngeneic EC and SC served as 
con t rols. CTL responses were tes ted in 4 hr "'Cr assays against syngene ic a nd 
a lloge ne ic ConA stimulated SC targets. Untreated und C'-treated EC induced 
stron g CTL activity in highly pu rified a llogeneic, but not. syngeneic, T ce lls 
comparable in magni tud e to the cytotoxic I·esponses obtained with unseparated 
SC s t imula tors. In contras t , a lloreactive CTL we re not generated when anti·lak 
(2) +C'·treated EC or column purified l' cells with or withou t additiona l a nt i-Ia k 
(2) +C'-trea tment we re used. S ince, in th e case of EC, la antigens are only 
expressed on LC, we conclude that the E C-induced generation of a lloreactive 
CTL is depende nt upon t. he presence of LC. CTL generation, thus, represe nts a n 
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additiona l facet within the spectrum of functions by which LC regu late cuta neous 
inlll1une responses. 
Eff ect o f Ultraviolet Radiation on Epidermal Langerhans Cell Morphol-
ogy and Function: A Dich otomy. F.P. NOONAN, C. BUCANA, D.N. SAUDER, 
AND E.G DE PABO. NCI-Frede rick Cancer Resellrc h Facility, Frederick, Md. a nd 
the Dermato logy B ra nch, NCI, Bethesda. Md. 
We have prev iously sh own t bat n"'Tow-band ultraviolet (UV) rad iation induces 
systemic suppression of a ll ergic contact sens it ivity (ACS). To investigate wheth e r 
this effect is associated wit.h altera tions in t he number Or morphology of Langer-
ha ns cells (LC), we pe rformed the following s tudy. BALB/ c mice were irradiated 
on the sha ved dorsa l skin with narrow· band UV radiation (either 270 ± 1.5 nm Or 
320 ± 1.5.nm). Five days later, a co ntact sens itizer was a ppli ed to their shaved 
a bdome ns. Both wavele ngths induced dose-depende nt suppression of ACS. T o 
assess a lteratio ns in the numbe r a nd morphology of LC, mice we re irradiated with 
na rrow-ba nd 270- or 320·nm rad iation, the dorsal skin was excised 24 hr later, 
a nd the epide rmis waS examined for ATPase-staining cells. UV rad iation of 270 
nm ca used a dose- related a lte ration in the m orphology of LC a nd , at highe r d oses, 
ca used a decrease in th e total number of ATPase-sta ining cells. Instead of the 
norma l de ndritic a ppearance, UV · irradiated LC appeared round; however, th ey 
reta ined ATPase activ ity. Ultrastructura l studies confirmed these findings. Treat-
me nt with 100 Ji m' of 270· nm radia tion resulted in mo rphological cha nges in 
50% of the LC with < 10% suppression of ACS. There were no alte rations in th e 
nUlllbers or morphology of LC in s kin irradiated with var ying doses of 320 nm 
radiatio n, eve n at a dose (7500 Ji m' ) t hat ca used 50% suppression of ACS. In 
add it ion, surface la s ta ining in skin irradia ted with eithe r wavelength was un-
cha nged. These findings suggest that UV rad iation can systemically suppress 
ACS wit hou t necessarily a lteri ng the m orphology and numbers of LC. 
Host Epidermal Lunge rhans Cells Repopulate Skin Allografts as Vascu-
lar S upply R eturns. PR BERGSTRESSER, LW LONS BERRY, AND JW STREILE IN. 
Uni vers ity of T exas H ea lth Science Center a t Dallas, Da llas, Texas. 
Epide rma l La ngerha ns cells (LCs) ca n serve ill uitro as a nt igen-presen t ing 
accessory ce lls for seconda ry immune responses, suggesting tha t they may playa 
s imila r role during ':11 uiuo prima ry immune responses such as a llograft recogn i-
t ion . Recent evide nce demonstrates that tape s tripping of murine skin grafts will 
deple te them of most la-positive LCs and will s imul taneous ly prolong the survivill 
of a llogra fts dispaJ"a te fo r Class II a lloantigens. This functional and a natomic 
deple tion of donOl· a ntigen-presenting cells con trasts with normal rejection times 
fo r s tripped a llografts only disparate for Class I alloantigens. To ident ify whether 
donor or host Les a re avai.la ble to participate in the recognition of Class I 
a lloa nt igens, s tripped grafts were excha nged a m ong murine strains BIO.A (Ia" d) 
a nd C57B L/ G ( la"), a nd la- positive LCs were identified by immunotluorescence 
microscopy with a monoclona l anti-la' reagen t on days, 0, I , 2. 3, 4, 7, 10, a nd 14 
a fte r gnlft. placement. By day 4, host la- positive. dendri tic LCs had infilt.ra ted t he 
pe riphe ry a nd foca l centra l a reas of the epide rmis in all B I O.A a nd C57BL/ 6 
g rafts placed on B to.A recipie nts. By day 7, la rge numbers of host LCs infi.i trated 
most of each graft's epide rmis. In co nt rast, donor l a-posit ive LCs fa il ed to survive, 
as they we re never seen in BIO.A skin a fte r one day of engraftment on C57BL/ 6 
recipients. These observations demonstra te t hat e ndogenous LCs are ra pidly lost 
fl·om skin a llogra fts, a nd a re quickly rep le nished by host. blood-born LC precur-
so rs, a process wh ic h depe nds so lely on the estab lishment of a vascular supply. 
Thus, host. LCs ca n readily subs tit.ute fo r donor LCs in providing the la-dependen t 
accessory cell funct ion that is req uired in the induction of a nt i-class I antigen 
effector cells. 
IntenlCtion of Purified Baseme n t Membrune Components . D. WOODLEY. 
H .I<. KLEINMAN, G.R. MARTIN , C.N. RAO AND L.A. LIOTTA. National Institutes 
of De ntal Research a nd t.he Nationa l Cancer Institute, Bethesda, MD. 
Basement membra nes, thin extracellulru· sheets a re known to cont.a in type IV 
collagen, la minin , a nd a hepa ra n sulfate proteoglYcan. We determined whether 
la minin binds di rectly and prefe re ntially to type iv collagen when compared to 
other collagens a nd exa mined the inte raction of t he major basement membra ne 
components. Binding of' purified base l1lenl luembrane components was measured 
with a modified a ntigen-to·antige n E LISA assay (with detergent washes to inhibi t 
non ~specjfic binding) and hy affil~ ity chl"OmatogTa phy. In t.he ELISA assay, 
lamlllln bound to type IV coll agen m a concentration-dependent ma nne r With a 
6-fold increase in bi nding over collagen types I, III and V. Laminin did not bind 
to polysty rene, a lbumin or type II collagen gen. The binding of laminin to type IV 
collagen was not altered in the presence of he paran sulfate proteoglycan. By 
a ffini ty chroma tography a 2- fold increase in the binding of whole la minin to type 
IV over type I collagen was d emonstrated. After removal of the 400K laminin 
compone nt. by t1wombin digestion, t.he binding s ite fo r type IV collagen was 
reta ined in the rema ining purified fragme nt. This suggests tha t. the binding s ite 
is not on t.h e 4001( la m in in component. Both type IV collagen a nd lami nin bound 
well to ba em ent membra ne heparan sulfate proteoglyca n. These data show that 
la minin binds directly a nd pre feren tially to type IV collagen a nd that both lam inin 
and type IV collagen in teract wit h hepa ra n sulfate proteoglycan. These in terac-
t ions could account in par t for the forma tion of basement membrane in uivo by 
self asse mbly as well as the distribution of the majo r- components within the 
basement membrane zone. 
Laminin und Bullous Pemphigoid A ntige n are Distinct Basement Me m-
bnme Proteins Synthesized b y Epidermal Cells. M. YAAR , J.R. STANLEY, P. 
HAWLEY-N ELSON, G.R MARTIN, S.l . KATZ, NIH a nd Unifo rmed Serv ices Univ. 
of the Hea lth Sciences, Bethesda , MD. 
We have previous ly shown that. keratinocytes synthesize bullous pemphigoid 
(BP) a nt igen wh ich is a pI'otein with disulfide-link·ed ch a ins of 220Kd. Laminin, 
like BP a nt igen, is found in the la mina lucida of the epidermal basement 
membra ne, a nd is a prote in with d isultide-linked cha ins of 200-220 l(d a nd 400 
Kd. In this study we sough t to dete rmine if ke ra t inocytes syn thesize lamin in and 
to de monstrate that the 220 I(d cha in of BP a ntige n is distinct from the chams of 
laminin. By indirect ilnmunotluorescencc, both PatTI ceUs hI spontaneously trans-
formed mouse kera tinocyte cell line) a nd cultured norma l human epiderma l cells 
(HEe) disp lay la minin in a granula r patt.ern, s imila r to tha t seen wi th BP antigen, 
which may re present a nt igen unde r t he cell or in the cytoplasm. T o direct ly 
de monstrate the biosynthesis of la m in in, we radiolabeUed Pam and HEC cul tures 
wi th ""S· methionine or HC-amino acids. Us ing immunoprecipit.ation with a n t i-
bodies to la m in ill, followed by sodium dodecyl su lfate (S DS) polyacryla mide gel 
e lect rophoresis (PAGE) a nd fluorography to ide nt ify radio la belled laminin. we 
could precipi tate t he two cha ins of la minin from cell cul ture med ium a nd nonionic 
dete rge nt extracts of the ce ll layers. BP a ntigen, inllnunoprecipitated from ex-
t ra cts of these cells. did not co migra te with la minin on SDS·PAGE. In addi tion , 
BP a nt igen could be immulloprecipi tat.ed fro m cell extrac t.s depleted of la minin , 
ancl , conve rsely, la minin could be imlllulloprecipi tated from cell extracts deplet.ed 
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of BP antigen. The. e data indicate that lam in in is synthesized by keratinocytes 
and is distinct from BP antigen . 
Counter Immunoelectrophore tic Detection of Epidermal Basement Mem-
bran e (EBM) Antibody (Ab) in Systemic Lupus Erythematosus (SLE) 
Serum. BRENDA K. NICHOLES AND JAMES N. GILLIAM, Univ. of T exas H eal th 
Science Center at Dallas, Dallas, T exas. 
Immu ne deposits are found along the EBM in t he uninvolved skin of some 
patients (pts) with SLE. T he specificity of the antibodies eb.lted Ii'om the skin of 
these pts is to nuclear (ANA) and to EBM components. Usmg mdll'eet Immuno-
flu orescence techniques se rum ANA is commonly present but serum Ab to EBM 
has always been undetectable. We have recently isolated an EBM antigen (Ag) 
from normal human skin (Fed Proc 40:798, 1981). This EBM-Ag has been 
examined by SDS-PAGE and found to contain components with approximate 
molecular we igh ts of 140,000 and 70,000. R abbits immunized with the EBM-Ag 
produce Ab to the lamina densa of normal human skin. We have developed a 
sensitive counter-immunoelectrophoretic (CIE) assay for the detection of serum 
antibodies to the EBM-Ag. Using th is CIE assay we have tested for serum anti-
EBM Ab in 13 SLE pts, 13 discoid LE (DLE) pts,8 ch.roni c liver disease (CLE) 
pts, and 10 normal subj ects. Serum from 4 of the SLE pts (31%) conta ined a nti-
EBM Ab. None of the OLE pts, CLD pts, or normals had antl-EBM Ab. Thus we 
have demonstrated that some pts with SLE h ave anti-EBM Ab in their se rum. 
The role of this previously undetected antigen-ant ibody system in the accumu-
lation of immune deposits in the uninvolved skin of patien ts with SLE and its 
relationsh ip to LE skin disease is currently under study. 
1:00-2:00 PM, Federal Funding Mechanisms, Federal Room, Robert 
Goldstein, NIAID, NIH. 1:00-2:00 PM, Poster Session I, Poster Au-
thors will be in Attendance. Scientific Sessions-Friday, May 7, 1981, 
Congressional/Senate Room. 2:00-2:45 PM, Irwin Freedberg, M.D., 
Presiding, Twenty-Second Annual Herman Beerman Award By 
Frank R uddle, P h. D., "Reverse Genetics: A New Approach to Human 
Genetic Analysis" General Session A-3:00-500 PM, Congressional/ 
Senate Room, Kenneth Halprin, M.D., Presiding. 
Serum Lipoprote in Electrophoretic Patterns Serve a s Predictors of Se-
rum Cholesterol Changes during Etretinate Therapy for Psoriasis. 
CHARLES N. ELLIS, Roy C. GREKIN, NANCY G. GOLDSTEIN, PATRICE C. CASE, 
J ANIS P. CAMPBELL, AND JOHN J. VOORHEES, Dept. of Dermatology, Univ. of 
Michigan Medical School and VA H ospital, Ann Arbor, MI. 
To study th e known serum cholesterol increases during aJ"Omatic retinoid 
(etre tinate, Ro 10-9359) t herapy, we prospectively grouped 14 psoriasis patients 
receiving 16 weeks of etretinate by t heir pre t herapy lipoprotein electrophoretic 
patterns (LPE). T en patients had norma l LPE and 4 had only a pre- beta band. 
Since the pre-beta grou p had a higher pretherapy mean cholesterol , for compar-
ison we selected a subgroup of the normal LPE group that had ini tial choleste rols 
in the same higher range as the pre- beta group. 
All pts with 
Cholesterol ± S.D. Normal LPE 
Pretherapy _ 166 ± 34 
Week 16 of etretinate 194 ± 44' 
8 weeks off etretinate 176 ± 39 
* different from pretherapy, p < .01 . 
Higher Chol. Sub-
group 
of Normal LPE 
207 ± 21 
236 ± 14 
210 ± 33 
i" different from normal LPE subgroup at 8 weeks off drug p < .05. 
Pre-beta 
213 ± 29 
264 ± 42' 
270 ± 30*t 
Mean choleste rol increased at week 16 of therapy in the normal LPE group (p 
< .01) and subgroup (p = NS) and the pre-beta group (p < .01 ). 8 weeks of I dru g, 
mean cholesteTol re tu1'l1ed to pretherapy values for the normal LPE group a nd 
higher cholesterol subgroup bu t remained elevated in the pre- beta group (p < 
.05) . IndividuaUy, aU patients had pretberapy cholesterol in the normal range (up 
to 250 mg/dL). At week 16, cholesterol increased in 7 of 10 patients with int ia lly 
norlnal LPEs a nd 2 of 3 in the subb'TOuP; a ll normal LPE pa t ients remained in the 
normal range. At week 16, cholesterol increased in aU 4 pre- beta patients; 3 
exceeded the normal range and main tained t heir elevations 8 weeks off drug. In 
this pilot study, patien ts with pre-beta bands are at greater risk for significant 
increases in cholesterol during and afte r etretinate treatment. 
Erythrocyte Membrane Phosphorylation in Untreated and in Extretinate 
(Ro lO-9359)-Treated Psoriatics. RAJ K UMA R, VIRGINIA WBISS, DENNIS 
Wr;ST, LA URA CHI ERO , Department of Dermatology, University of Illinois M ccl. 
Ctr. , Chicago, IL. 
Ma hrle and Orfanos (B r J Dermatol96:215, 1977) have su ggested that psoriasis 
may be a disease of altered epidermal plasma membranes. The possibili ty that 
psoriatics may d isplay more generalized membrane defects was examined using 
sodium dodecyl sulfate polyacrylamide gel electrophoresis of eryt!)rocyte mem-
brane proteins. Au tophosphoryla tion of RBC membranes by (y-'''P)ATP and 
endogenous phosphokinases both in the presence and absence of cyclic AMP was 
also investigated. Compared with controls, membranes from psoriatic patients 
showed significanlIy less "' p incorporation into bands 2,2.9-3,4.1 and 4.5-4.8 
(nomenclature of Fairbanks et aI, BiochemistlY 10:2606, 1971). In addition, a 
polypeptide band suggestive of a glycopeptide, in the 18-20,000 dalton region, 
was observed in the psoriatic samples but not in contmls. The phosphopeptide 
pattern was a lso analyzed fo llowing treatm~nt of patients with oral etretinate. 
The data suggest that etre tinate treatment alters the phosphorylation of psoriatic 
red ce ll memb1'anes toward the pattern observed in normal control s: (1) an 
increase in ;" p uptake by 3 out of 4 of the above-mentioned bands and (2) a 
decrease in uptake in the 18-20,000 dalton glycopeptide region are seen. Incuba-
tion of iso lated membranes with the dru g in vitro fa il ed to achieve the same 
effect, possibly indicating that a metaboli te of etretinate may be responsible for 
the restoration towards normal following in vivo t reatment. These obsel'vations 
imply that al tered plasma membranes may represent a more generalized and 
basic defect in psoriatics. (Supported in part by a grant from Hoffmann-LaRoche. ) 
Serial Studies of Complement Proteins m Psoriasis. W.M . MARLEY, R.E. 
SPITZER, P.W. BELEW, A.E. S'I'I'I'zt:L, AND B.W. nOSENBEHG, Division of Der-
m~to l ogy, University of Tennessee, Memphis, TN, and De partment of Pediatri cs, 
Upstate Medi cal Center, Syracuse, NY. 
Abnormalities of the complement system, limited to the alternative pathway, 
are seen in psoriasis as signifi cantly low serum properdin levels without concom-
itant decreases in other alternative complement pathway proteins. The relation-
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ship between these abnormalities and disease severi ty has not been prev iously 
reported. 
Four teen patients with un treated psoriasis were examined a nd graded accordin 
to the e~te n t and activity of their disease: Blood was collected before a nd thre~ 
weel,s alter treatment WIth topIcal a nthralIn a nd UV-B. Serum levels of propercIin 
properdin conver tase, factor B C3, C5, C3b inactivator a nd beta-l-H globuJj~ 
were determined by radial immunodiffus ion. The agal'ose gel contained goa t 
ant!bod les to punfied human protems. The 1I11tIal serum properdin level was less 
than contTols in 10/14 patients (p < .02). Levels were lower in those wit h more 
severe disease. All other determinations were normal. As patien ts improved with 
therapy, serum properdin increased (p < .05) . Levels of oth er complement 
proteins rema ined normal. In 4/6 pa tients with post- treatment properd in values 
less than 80% of no rma l, cl inica l relapse occurred within 3 weeks of stopping 
therapy. A select ive decrease in t hese patients' properdin was again noted. 
Serum properdin level correlates with severi ty of psoriasis and may have a 
predictive value. Th is is furt her evidence fo r the s till undefined role of the 
alternati ve complement pathway in psoriasis. 
Ultraviolet Ac tion Spectrum for the Koebne r Reaction in P soriasis. J .D. 
B ERNH ARD , T. ENOCH, AND J.A. PARRISH, DejJartment of Dermatology, H arvard 
MedIcal Schoo l, Massachusetts Genera l HOSPItal, Boston, MA 02114. 
We us~d a high intensity ultra~ io let monoch.romator to investigate the a bility 
of ultraV IOlet radIatIon of speCIfI c wavelengths to mduce a Koebner reaction 
(isomorphic response) in patients with psori asis. A seri es of exposures was given 
at each wavelength, ranging Ii'om sub-to-markedly erythemogenic doses. TIu-ee 
out of 5 pa ti ents developed Koebner reactions (typical psoriatic plaques confined 
to exposure sites) in response to erythemogen ic doses of radia tion at wavelength s 
of 296, 300, 304, and 313 nm. E ach of the 3 subjects who developed Koebner 
reactions did so in response to each of the 4 wavelengths capable of inducing t he 
reaction in th is study. The 2 psoria tic subj ects who did not develop Koebner 
reactions nevertheless did exhibit abnormal responses to the same four wave-
lengths, wh ich cons isted of prolonged erythema and desquamation confined to 
the bounda ries of the exposure site. Wavelengths of 265, 282, a nd 290 nm did n ot 
produce Koebner reactions in a ny of the subjects, even at doses t hat Wel'e 
markedly erythemogenic. None of the sites which were irradiated with subery-
themogenic doses in a ny patient developed a Koebner reaction . 
These results genera te a preliminary action spectrum for the Koebner reaction in 
psoriasis that closely parallels the action spectrum for phototherapy of psoriasis 
(Parrish JA, J aenicke KF, J Invest Derm.a.tal 76:359-362, 1981), which we had 
hoped would not be the case, as a difference would have fac ili tated optical 
targeting of light sources 1'01' phototherapy. A maximally effective phototherapy 
protocol mu t thus strike a ba lance between the therapeutic effects of ul tTav iolet 
radiation a nd its potentia lly detrimenta l effects, such as the induction of a 
Koebner I·eaction. 
Psoriasis and Susceptibility to Non-Melanoma Skin Cancer. ROBERT S. 
STERN, M.D., JOSEPH SCOTTO, M.s. , THOMAS F EA RS, PH.D., Hat'vard Medical 
School, Boston, MA; Nationa l Cancer Institute, Bethesda, MD. 
Previous studies of patients with pso riasis cond uced by de rma tology clinics 
have provided contrad ictory assessments of the relative risk of non-melanoma 
skin cance r in patients with psoriasis compared to persons withou t pso riasis. T o 
aSsess th.is risk we used case-control met~ods to study 324 cases with squamous 
cell carCllloma, 2,372 WIth basal cell carCllloma ascertat necl from a special skin 
cancer survey (1977-78), and 7,290 telephone interviewed general popu lation 
controls. Of the general popula tion controls, 2.6% reported prior therapy for 
psori aSIS. 
Patien ts with psoriasis had a small but significant increase in the relative risk of 
basal cell carcinoma but no significant increase in squamous cell carcin oma risk 
compared to persons without psoriasis. (Rela tive risk (RR) = 1.9,95% confidence 
interva ls (el) = 1.5-2.4; RR = 1.3, 95% CI = 1.7-2.5 respectively. ) Patients with 
psoriasis more often reported painful sunburn after 2 h.r of sunexposure and poor 
abili ty to tan tha n persons without psoriasis . These factors are significantly 
associated with the risk of basal and squamous cell carcinoma (p :s .001). After 
s tratification by these confounding factors, patients with psoriasis risk of devel-
oping basa l cell carcinoma was not significantly different than persons wi thou t 
psoriasis (p > .1) . Psoriasis patients reporting prior exposure to tru', radiation 
therapy or sunla mp had an increased relative risk (RR ~ 2:8, 1.9, 2.4 respectively) 
of deve loping basal ceU carcinoma compared to psonatlcs not repo rting such 
ex posure. Patien ts with psoriasis have skin cancer ra tes compru'able to other 
individuals, and this risk is increased in pa tients reporting exposure to known 
cutaneolls caJ'c inogens. 
The Binding of Lectins to Normal and Psoriatic Skin. J.N. MA NSBRIDGE 
International Psoriasis Research Foundation, Stanford , California. ' 
Histological ev idence indicates that the maturation of kera tinocytes is abnor-
ma l in pso riatic plaques. [n order to define this defect more closely with respect 
to glycop1'Oteins, t he patterns of binding of FITC-labelled lectins to normal and 
psoriatic skin have been s tudied in frozen sections and in cell suspensions. Cell 
suspensio ns were prepared by d igestio n with trypsin/coll age nase a nd staining 
was carried out in phosphate buffered saline. Relative in tensit ies of s taining for 
the following lectins are shown in the tabl e: soybean (SBA) , peanut (PNA) , Ulex 
europeus (UEAl. Helix pomatia (HPA) , Dolichos biflorus (DBA) and Hicinus 
commun is (RCA 20) agglu tinins. 
Lectin Tissue Basal Spino LI S Gran ular Corneuln Free cells 
SBA Normal Low Increasing High Absent High 
psoriatic Low Increas ing high 
I-IPA Normal Absent Increas ing H igh Absent Absent 
psoriatic Absent lncreasing high 
UEA Normal Absent Low High Absent High 
pso ri atic Absent Low high 
DBA, Normal Low Low Low Low High 
RCA 120 
The loss of UEA staining at the border between the granular a nd cornified layers 
coincided with an increase in the activity of transglu taminase. DBA and RCA 
120 bind to groups which are exposed eithe r on digestion of the receptor or as a 
result of separation of the cells. In the la t te r case it is likely that they nre involved 
in ce llular in teraction. Lectin binding sites involving L-fucose and D 'galactose, as 
demonstmted by the binding of UEA and SBA respectively, appear to be al tered 
in psoriasis and to renlain in the st ratum corneum. 
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A u gmen tation of Serum Etr etin ate Level After Administration with Milk. 
J J D IGIOVANNA, E.G. GROSS, S.W. MCCLEAN, M .E. RUDDEL, G. GANTT, AND 
ci L. PECK. Derm. B ra nch , N CI and Clin. Chel11 . NIH, Bethesda, MD. 
. T h e a romalic reti noid , etreti nate (Ro 10·9359), is a n experimen la l Lherapy for 
psoriasis a nd disord ers of ke ratinizatio n. S ince etretinat.e is lip id solu ble and may 
be p oorly a bs,? rbed in th~ a bsence of a fa t load, we sough t to de~en,?ine whethe r 
d iet a ffected Its absm ptlOn. Afler an overnlghL fast, H Dan er s disease and 2 
psoriatic patien ts rece ived a I mg/ kg AM dose of etrellnate wllh water or J plllt 
of w h ole milk. Ligh t pro tected serum samples were d rawn at va ri ous times a nd 
a n alyzed for e Lretinate and its major metabolite (Ro 10-1670) by high pressure 
liquid chrol11at?graphy. S ince low levels of etretinate ~nd Ro 10· 1670 pers ist after 
c hronic a dl11J11ls[.ratlOn, serum levels were correc t.ed lor thiS basehne (zero tJme) 
val u e in each set of assays. At eve ry t ime period , the m ean co rrected serum 
etretina te concenLration a fter administration with milk was highe r tha n a fte r 
adm i nistration wilh water. The mean correcled peak serum concent.ra t.ion of 
etretina te (2 to 6 hI') was s ignificantly highe r a fte r administra tion with milk (98 
+ 13 Ilg/dl) t ha n waleI' (29 ± 5 Ilg/dl ). In each patient the peak serum etretina te 
;;:fter administration wit h milk ranged li'o m 147% to 375% highe r than after waLe I'. 
Over a 24-hr pe riod the re was an overa ll 296 ± 26% (p < 0.0005) increase in serum 
etretinate a fter adminis t ration with milk compared to water in 5 patien ts with 
Darie r's disease. In contrast, serum levels of the metaboli te (Ro 10- 1670) were 
fou nd to be s imilar regardless oC the mode of administrat ion of etreti nate. N o 
d iffer ence in the pattern of absorption was observed be tween patients wi th 
Darie r 's disease and psori asis. These data indicate t hal the serum level .of 
etretinate, bu t not Its major me ta boli te ca n be markedly IIlcreased by adllllnls-
tratio n o f t he dru g wit h a fat load . 
Retinoic Acid S timulates Trans gluta minase Activity in Calf E sophagus 
E pi t h e lia l C u,lt ures. LEONAHD M. MII~STONE, JA NE f. LAVIGN >:, AND PHILIP 
FLECKMAN, De partmenL of Dermatology, VA Medical Cente r, West Haven, CT. 
We h ave ide nt ified a trans8midase activity in confluent, steady-state cul tu res 
of calf esophagus epithelia l cells . The cul tures in whi ch these experi ments were 
per fo rmed have u constan t rate oC prolife rat ion, are stratified to 6-10 cell layers , 
a nd d esqu amate cells in to the medium at a constan t rate. When re tinoic acid (0.3 
pM) is added to these cul tures, ceUs are shed into the medium a t an increased rate 
for several days. Crud e enzyme was extracted fl'om cul tures by repeated freeze-
thawing of t issue in 50 mM buffe r conta ining l "mM Na,EDTA. E nzym e activity 
was estimated by measuring incorporation of .IH _ putrescine into N,N d imethy l 
casein. Enzyme activity was linear with t ime at 37°C for 20 min, showed an 
absolu te requiremen t for calcium and casein, and had a b road pH optimum from 
7.0- 7.5. Tra nsglutaminase activity in soluble extracts from desquamated a nd 
attach ed cells waS measured in conll'ol a nd retinoic ac id-treated cul tures after 
one a nd two days of treatmen t. The enzyme activity was 50% greater in attached 
and s hed cell5 from retinoid- treated cul tures compared to the activity in attached 
a nd s hed ce lls in contro l cul tures. The re lationship , if any, between t he retinoic-
acid- induced increase in desquamation and the increase in t ransglu taminase 
activ ity rema ins to be esta blished . 
E nh8.nced R e pair of UV-lnduce d De rmal Da mage by Topica l R e tinoic 
Acid. LORRAINE H . KLIG MAN, H ONG- D uo CHEN, AND ALBERT M. K LIGM AN, 
D uhl'ing La boraton es, UllIvers lty of Pennsylvania School of MediCine, Philadel-
phia Pennsylva nia. 
Marked degradative changes induced in animal and human skin by chronic 
UV irradiation a re presumed to be irrevers ible. In ha irless mice, we recently 
showed that after irradiation ceased, a new band of appar ently nonnal dermis 
was la id down in the sub-epidermal region. Because of the stimulato l'Y effects of 
retinoids in wound healing, we decided to test the abili ty of re tinoic acid (RA) to 
infl u ence repa il' of UV damage. Albino haidess mice were irradiated thrice weekly 
for 10 weeks with Westinghouse FS-20 sunlamps. The total UV (UVB & UVA) 
dose was - 7 J /cm' . After 10 weeks, mice were divided, ra nd omly, into 5 groups. 
On e group was sacrificed immediately to assess connective t issue damage. T he 
oth er 4 were t reated topically as follows: (I) R A, .05% fo r 5 weeks; (2) RA, .05% 
for 10 weeks; (3) cream vehicle for 5 weeks; (4) cream vehicl e for 10 weeks. When 
treatm en t ended , skin was obtained for electron microscopy and histology with 
stains for elastic fiber and collagen. After 10 weeks of irradiation, elastic fi ber 
hyperplasia WaS presen t and moderate damage to collagen was noted. Animals 
t r eated with ve hicle for 5 weeks had nurl'Ow bands (.04-.05 mm) of new parallel 
collagen bundles in the sub-epidermal region thut widened with time (.05-.07 
nun). Animals t reated with RA had a greatly expanded repair zone (up to .12 
mm). Addit ionally, cellularity of the de rmis was increased with prominent fibro-
blasts. . 
P robable Mode of Action of R e tinoids in tbe Suppress ion of A cn e, P s o-
r iasis a nd Othe r Skin Diseases. G AIL SANSONE-BAZZANO, ALBERT C. CHOU, 
AND B ADHEYH CUMMI NGS, Resea rch D epuI·tmen t, T ou ro InfiJ"mal"'y, New Orleans, 
LA a nd Departmen t of Medicine, Univ. of California Los Angeles, Los Angeles, 
CA. 
A ll t rans re tinoic acid (RA) is now believed to function in a manner s imila r to 
ster o id hormones, i. e., by binding to receptor proteins and promoting effects 
through stimula tion of nuclear even ts. Various retinoid compounds a re known 
competitors for bi,:,ding to retinoic acid binding protein (RABP ) in breast tumors, 
testes, a nd othe r tissues. 
Alth ough certain retinoids are useful in dermatology, part icularly il1 acne and 
psoriasis, t he potentia l of these re linoid compounds to compete with a ll t rans RA 
for t he binding s iLe of RABI' in human skin and its appendages has not bee n well 
stu d ied . 
Fresh or frozen whole skin was homoge nized, the cytosol was obta ined and passed 
through a n Ultrogel AcA54 column to part ially purify the recep to r protein. The 
b inding of aU t rans RA to the receptor proteins was found to be approximately 
lO- ' M(Km) determined by Sca tchaJ'd plot analyses. The 4 inhibitors studied were 
13-cis RA., 4-hydroxy RA. , 4- keto RA. , a nd R-1O-9359, a n a romatic retinoid 
used to trea t psoriasis. 
The l{; for the inhibito rs was approximately JO- "M. In a rank order of 4-kelo R A., 
4-h y droxy RA. foll owed by 13-cis RA. and the R- JO-9359, One mode of action of 
the retinoids, the refore, is competit ion for the R ABP in skin and its appendages. 
T h e differential effects found in the epide l'mis and sebaceous glands aJ'e probably 
rela t ed to the re la tive K ; of the compounds for the specific R A. binding proteins 
found in these cells , and the relative turnover t ime of the cells. 
Gen eral Session B 3:00-5:00 PM, S outh American Roo m , Rober t Jordo n, 
M .D ., Presiding 
Immunopathology of Papular Polymorphous Light Eruption: An lmmu-
n ofluore s cence and lmmunope roxjdase Study. JA N E. M UHLBAU ER, AT UL 
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K. B HAN, TERENCE J. HAHRlST, J EFFREY D. BERNHARD, AND MA RTIN C. M IHM, 
JR., Depa rtments of Pathology and Dermatology, Massachusetts General Hos-
pita l, Har vard Medical School, Boston, MA . 
Polymo rphous li gh t eruption (PMLE) is an idi opathic delayed response to 
sunlight characterized histologically by a dense perivascular mononu clear cell 
in fi lt rate. B iopsy specimens of papules in 8 patients with PMLE were examined 
by direct immunoflu orescence technique to detect fib rin, C3, and immunoglobul in 
deposition, and by a 4-step immunoperoxidase technique employil1g a battery of 
monoclonal a nti bodies directed against phenotypically im pol·tan t lymphocyte and 
La llgerhans (L) cell su rface an tigens. In a ll cases, extensive intervascular and 
occasional vascula r deposits of fib rin were observed. Vascu la r deposits of IgM or 
C3 were focally present, bu t th e lu pus band test was negative in all cases. An ti-T3 
ant ibody,which reacts with a ll peripheral T cells, stained most of t he mononuclear 
cells in t he dermis in a ll cases studied. Alt hough T ceBs with the cytotoxic/ 
suppressor phenotype (1'8+) predominated in 4 cllses, 2 cases had a predomjnance 
of helper/ inducer ph enotype (T4+). and 2 cases had equal populations of both T 
cell subsets. Ant i-IgM ant ibody, which reacts with B lymphocytes, stain ed ra re 
cells in 3 cases. An ti-T6 an tibody, which reacts with hu man epide rmal L cells but 
not with periphe ral T cells, stained increased numbers of infiltrating mononucleat 
ceBs in t he de rmis in 5 cases. 
These resul ts ind icate that the predominant infil trating cell in papular PMLE is 
the l' lym phocyte. Variable num bers ofT6-positive (?indeterminate/ L) cells are 
a lso present. Cell -mediated mechanisms involving upper dermal venu les may be 
impor tant in the pathogenesis of P MLE. 
E nume ration of T Cell Subpo pulatio n s in Lupus E r ythem atosu s Lesio n s 
Us ing Monoclona l An t ibodies. DANIEL R SYNKOWSKI AND T HOMAS T . PRO-
VOST, Depar tm en t of Dermatology, Johns H opkins U niversity, Bal ti more, MaI'y-
la nd, Our previous work has fa iled to demonstrate II posit ive re lationship be tween 
cutaneous immunoglobulin and complement deposit ion, specific seru m a utoanti. 
bod ies (Ab) and the p resence of cutaneous lupus lesions. We therefore character-
ized the inflammatory in filtrate of 14 patien ts wi tl, va.rious forms of cu taneous 
lupus: discoid or benign cu taneous (7); subacute cutaneous (3): and systemic (4) . 
Trephine biopsies we re snap frozen, sectioned and studied fo r the presence of l' 
cells a nd T cell ubsets using monoclonal Ab: Pan TAb (1'65, Leu 1); l' Helper 
Ab (T 4, Leu 3a); and l' Suppressor Ab (1'8, Leu 28). T he pe rox idase-antiperoxi-
dase (P AP) technique for identification of l' cells in tissue was employed. For 
each specimen a section was sta ined with H &E a nd the infil trate assessed ; t he 
pe rcentage of cells staining with various reagents was determined accordingly: 
1+, ;;,;25% of cells stained; 2+, ;;';50%; 3+, ;;,;75%; and 4+, 100%. Positive controls 
(human lymph node) , negative controls (manipulations of the PAP techniq ue) 
and staining for B ceIls «5% of ill fil trate) were all run s imul taneously. The resu lts 
we re; 
T Pan T T Helper Suppressor 
Benign cuta neous (7) l' 65 Leu I 1'4 Leu 3a l' 8 Leu 28 
lupus 
S ubacu te cuta- (3) 3.7 3.B 1.1 2.4 3.1 2.7 
neous lupus 
Systemic lupus (4) 4.0 3.7 2.5 2.7 3.0 2.7 
T otal (14) 4.0 3.5 2.0 2.5 
2.8 
3.9 3.7 1.9 2.5 3.1 2.7 
3.8 2.2 2.9 
Thus the mononu clear infil t raLe in lesiona l lupus skin fro m various LE subsets is 
composed a lmost en tirely of T cells (H elper and S uppressor). 
His topa thology of Graft-Ve r su s-H os t Skin Disea se (GVHSD) in Mice. 
M.R. CHARLEY, C.A. ELMETS, B.L. H AMILTON, J. N . GILLIAM, RD. SONTHEIMER, 
Dep t. of Jn L. Med., Southwestern Med. School, Dall as, Tx, Dep t.. of Pediatrics, 
Uni v. of Washington M ed. School, Seattle, Wa. 
l-Itllnan GVHS D closely resembles several au toimmune sk in diseases of un-
Imown eLiology. Insigh L into the pathogenesis of these diseases could be gained 
by s tudy ing a versatil e animal model of GVHSD. We understand the genetics 
and immunology of the mouse better than that of any other laboratory ammal; 
however, unlil recenLly iL has appeal'ed tha t the skin is spa l'ed in mUrine GVHD. 
We have noW confirmed that subcl inica l sk in invo lve illent does occur In radIatIOn 
chimeras reconstitu ted with I-I-2 iden tica l bu t minor histocompati bili ty antigen 
disparate spleen and bone marrow ceUs. T his report details Lh e cutaneous histo-
pathology Lhat occurs in two such recipient strains, C57BL/ 6 a~d LP/ J. H & E 
exam of t he epide rmis showed at 2 weeks (wks) post t ransplantat IO n: lymphocyte 
exocytosis, sateli te cell necrosis and a disorganized basal cell layer. An ATPase 
sta in uf epiderma l whole moun ts at 1-2 wks showed swollen, dar kly sta llHng 
Langerhans cell bodies and eXLremely variable dendri tic configu ratIOns. At 3-4 
wks diffuse ATPase activiLy was Seen in th e intercellula r space. T h e dermiS at 2 
wks showed a ma rked mononucleaJ' cell infil trate and II dramatic loS;; of m ast 
cells (mc) by Loluidine blue stain ing (0 mc/mm' in LP/J; 4.6 mc/ mm--control) . 
By 4 wks sebaceous glands had disappeared , follicles had become s?lerotlc and 
the ' dermis had thicke ned to 170% of con trol. T he skin of syngenelcally trans-
planLed controls was normal on seq uentia l biopsies over 4 wks. T hus in only 4 
wks Lhis model of GV HSD sequen tia1ly displays the histopathologlc features of 
both acu te and clu'o llic human GVHSD and thus p rovides a powerful tool for 
s tudy ing the pathoge nesis of human G VHSD as well as d iseases like lupus 
erythematosus and scleroderma. 
Antinuclear Subs tra te Specific it y in Ro(SSA)+ Lupus and Sj ogre n 's P a -
tie nts. N OHMA ND DORE, DA NIEL R SYNKOWSKI, AND T HOMAS T . P ROVOST, 
D epa rtment of D erm atology, J ohns H opkins University School of M ed lcme, 
Bal t imore, Mary land . . 
The existence of a Ro(SSA)+ systemic lupus erythematosus (SLE) patien t 
popula tion who fa il to produce a s ignifican t an t inuclear antibody (ANA) titers 
and who are cons idered ANA negative is controvers ial. . ~ . 
T o examine this problem, we investigated the possible role of ~u bstrate speclli c.' ty 
as a n.explanu tion of the ANA negativi ty. T wenLy-seven pa tients demonstJ'atrng 
onl y Ro (SSA) anLibodies (1 6 SLE , 3 SLE with Sjogren's syndrome (SS) and 8 
priina ry SS patien ts) who fa il ed to demonstrate a signifi cant: ANA t iter on mouse 
live r substra te (i.e. ;;,;20) were studied employing rat liver, human spleen, KB and 
Hep-2 cells as substJ'ates fo r the ANA determination. . 
Despil;e fa iling to demonstrate a ~ ignificant AN A titer on 1~lOuse hver substrate 
3 of 27 (ll %) demonstrated a slgmficant AN A on rat liver; 16 of 27 (60%) 
demonstrated a s ignifi can t ANA on human spleen cells; 9 of 27 (33%) demon-
strated a + ANA on I<B cells; and 8 of 27 (30%) demonstrated a +AN A on Hep-2 
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cells at s ignificant t iters. However, only 1 of 27 pa tients (4 %) demonstrated a 
positive ANA on a ll 4 substrates. Furthermore, 7 of these Ro(SSA)+ patients 
(22%) fa iled to demo nstrate a +ANA on a ll 4 substrates tested. Th,s study 
demonstrates: ( I) the ex istence of substrate specifi ci ty in the detection of antin-
uclear antibodies; (2) that there is a group fo Ro(SSA)+ lu pus and SS patien ts 
who generally do not demonstrate substantia l t iters of ANA; and, (3) s ince some 
Ro+ patients fa il to demonstrate a +ANA, tho e Ro+ patients with a +ANA 
possess other und efined antinuclear antibodies. 
Specificity of E pidermal Cell Detachment Induced by Pemphigus IgG in 
Vitro. T.Y. Woo, V.A. HOGAN, H. PATEL, G.J. ANHALT, RS. LABIll, AND L.A. 
D IA Z, Department of Dermatology, University of Michiga n and the Vete rans 
Admin istration Medi cal Center, Ann Arbor, Michigan. 
The aim of the s tudy was to test the specificity , dose dependency and state of 
differe nt iation of thc primary epidermal ce ll cultu" es (PECC) as variables influ-
encing the cell detachment induced by Pemphigus Vulgaris (PV) IgG. PECC were 
performed acco rdin g to Marcelo, (J Cell BioL 72:356, 1978) in a complement 
depleted mcd iu m a nd ce ll detachment studi es acco rding to Patel, (J lrwesl 
DermatoL 76:474, 1978). IgG (Protease-free) was prepared from high titer PV sera 
(n:3) , Pemphigoid (BP) sera, and human Cohn Fraction 11 (CF-lI) by (NH,h SO, 
precipitation and ion exchange chromatography. Duplicate PECC were treated 
with IgG fract ions as fo llows: ProtocoL (P) - / : a single dose at p lating (0 hI' (h)) . p . 
2: a s ingle dose at medi a change (48 h). P ·3: 2 doses at 0 h and a t 48 h and P -4: 
a combined treatment i.e .. one IgG dose at 0 h foll owed by a dose of an unrelated 
IgG (BP or control IgG) at 48 h or vice versa. Cell detachment rates were 
dete rmined at 72 h and 96 h and a dose response curve obta ined. PECC treated 
with a s ingle dose of IgG (P · l and P·2) fro m the PV sera, BP sera and CF-II 
showed detachmenl. rates 72 h and 96 h of 3% over control PECC. By contrast 
PECC treated with two consecutive does of PV IgG (P·3) showed detachment 
rates at 72 h and 96 h of 10% over control PECC. The cell detachment induced by 
2 consecuti ve doses of PV IgG was consistent (n > 6) and dose·dependent, 
rcaching plateau va lues at the level of 600 (.Lg/ml of P V IgG. (P·4) . Treatment of 
PECC with 2 consecutive doses of unrelated IgG (P·4 ) i.e. , a single dose of PV 
IgG at 0 h fo llowed by a dose of BP IgG or CF-ll or vice versa produced 
detachment rates close to control PECC (3%) at 72 h and 96 h. This study shows 
that PV IgG promotes cell detachment in PECC. This effect is cumulative, dose· 
dependent, s pecific and dependent upon the PECC differentiation s tate. 
A Cell Surface Glycoprotein Iden tified by Pemphi(,'Us Antibodies. J .R 
STANLEY, M. YAAR, P. H AWLEy-NELSON, SJ . KATZ, Uniformed Services Univer· 
s ity of the Health Sciences, and NIH, Bethesda, MD. 
We have recently shown by indirect imm unoflu orescence that both a sponta-
neously transformed mouse kerati nocyte cell line (Pam) and cul tured normal 
human epidermal cells (HEC) display pemphigus antigen on their cell membranes. 
In this study, we sought to directly demonstrate the synthesis of this ant igen, to 
characterize it, and to determine the antigenic specificity of antibodies from 
differen t patients with pemphigus. Cell cultures were labelled with "C·glucosa-
mine, then the cells were extracted with 0.5% Nonidet P-40 (a non ionic deterge nt) . 
T he resultant radi olabelled solutions were immunoprecipit.ated with pemphigus 
se ra. Precipi ta ted labeled antige n was identified on sodium dodecyl sulfate (SDS) 
polyacrylamide gel electrophoresis (PAGE) by fluo rography. Five of 7 pemphigus 
sera specificall y precipi t.al.ed a molecule which, when reduced, was approximalely 
1301{ da ltons. Seven normal human sera a nd 2 pemph igoid sera did not precipitate 
this molecu le. Although this molecule was prec ipitated by pemphigus sera from 
extracts of both Pam cells and I-lEC, it could not be precipitated from the labelled 
med ium of these cells or from extracts of "'C'glucosamine labell ed mouse or 
human fibroblasts. The imm unop recipi tated molecule conta ined prote in because 
it was degraded by V8 pro tease and chymotrypsin and could also be labelled with 
"C-amino ac ids. However, it could not be labelled wi th ·"·SO." suggesting that it 
is probab ly not a sulfated proteoglycan. The findings indicate that some, bu t not 
a ll , pemphigus sera specifically b ind a cell surface glycoprotein with molecul ar 
weight l30K when reduced on SDS-PAGE, and that his antigen is synthesized by 
keratinocytes in culture. 
Incubation of Human Epide rmal Cell s with Pemphigus IgG Res ults in an 
Increase in P las minogen Activator Activi ty. K. HASHIM OTO, K.H. SINGrm, 
K.M'. S HAFRAN, AND G.S. LAZARUS, Div ision of Dermatology, Department of 
Medicine, Dul<c Univ. Med. Ctr., Durham, NC. 
Incubal. ion of cultured human adult and neonatal epidermal cells with IgG 
isola ted from pemphigus patients resul ts in an IgG dose dependent increase in 
plasminogen activato r (PA) activity as quantita ted in a plasminogen dependent 
fib "inolysis assay. After 12-24 hI' incubation with pemphigus IgG (2 mg/ml), 
cellula r PA was incre!\Sed 5-7 fo ld over that of cells incubated with normal IgG 
(2 mg/ml) or without IgG; PA activity in the cul ture medium from the cells 
incubated with pemphigus IgG was incrcased 10- 15 fo ld over that in cul ture 
med ium from cells incubated with normal lgG or withoutl gG. PA in the culture 
medium from pemphigus IgG treated cells was compared to that of untreated 
cells using S DS·polyacryl amide gels (non-reducing) impregnated with plasmino-
gen and case in . I n th is gel system a lytic band appears at the position to which 
P A migrates. Thge lytic band is fo rmed by the cleavage of casein by plasmin 
fo llowing activation fo plasminogen by PA. There was no qualitative difference in 
the banding pattern of medium from cells treated with pemphigus IgG and cells 
not treated with IgG. The PA activi ty migrated in the same position as the 
urokinase standard at M""" 55K. Pemphigus IgG induced PA activi ty was in-
hibited in a dose depend ent manner by dexamethasone (95% inhibition, 10-" M 
dexamethaso ne). T hese data indicate that pemphigus IgG profoundly effects 
proteinase metaholism in cul t llred human eRidermal cells. 
Surface Dynamics of Bound IgG on Guinea-Pig Ke ratinocytes: Possible 
Relation to Pemphigus -IgG-Induced Cell Death. Vrl'ALY CITOVSKY, JOHGI'; 
EHUSALIMSKY, BENO MICHEL*, AND YOHAM MILNER, Department of B iological 
Chemistry, The Hebrew University Qf J e rusalem, Israel; • Department of Der-
matology, Case Weste rn Reserve University, Cleveland , Ohio USA. 
Incubation of Pemphigus sera , Liters 128-5150, and Pemphigus- lgG (P·lgG) 
with suspensions of guinea-pig kerati nocytes, induced cell death . E lectron mi-
C"oscopy revea led degene rative ultrastructura l changes in the P-lgG treated cells. 
A direct relationship between the bind ing of P -lgG to 2-5 x 10"' high affin ity 
"Pemphigus specific sites" per cell and cell death was observed. Thus, it became 
in teresting to follow the fa te of the IgGs bound to high affini ty s ites during the 
t;"le course of the keratinocytes' death (culminating at about 36-40 hI' of incu· 
bation at 37°C with P· IgG). Using fluoresceinatcd F ITC-lgG or double labeled 
[" "' lFITC- lgG, or by indirect staining using FITC-S. aureus protein A. we have 
observed the following surface migra tion steps: Diffuse pattern (2-4 Ill' incubation 
--+ ring and pat.ched forms (10-16 hr) _ microclust.ering and internalization 
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(maximal at 30-34 hr) . Migration of [ ''''I] P-l gG on cell surface was also seen by 
au toradiograph y of thin sections under the e lectron microscope. The migration of 
IgG on the cell surface is receptor mediated , temperature and metabolic energy 
dependent, and is blocked by colchicine (2-20 I'M). On the other hand , lIlcubation 
of lectins with keratinocytes induced microclustering of receptor sites in substan-
tially shorter t imes. and their migration was temperature and energy independen t. 
The relation of P· lgG- ind uced cell damage to the spccific recepto rs ' migration 
properties is deduced from the t ime course of migration events and from the 
abili ty of colchicine to block partia lly the cytotox ic effects of P- lgG. 
Cellular and Extrace llula r Myeloperoxid/lse in Derma titis HerpetifOl'mis: 
Effect of Dapsone . P. BRADLEY' , J . ZONE, S. SANDERS', AND G. ROTHSTEIN", 
Univ. of Utah College of Medicine and College of Pharmacy, SCL, Utah. 
Dapsone induces remission of dermatitis herpetiformis (DI-t) , and also impairs 
a cytotox ic iodination reaction in which neutrophil myeloperoxidase (MPO) 
participates (Stendahl e t a i, JCI, ]978). Thus, it has been proposed that MPO 
acc ulIlul ates in tissue to promote DH lesions, and that dapsone may induce 
remission of DH by either d iJ'ectly inhibiting MPO or blocking a subsequen t s tep 
in iodina tion. However, the MPO within DH lesions has not been quant ified , nor 
has the effect of dapsone upon MPO itself been examined. Using a dia nisidine 
assay, we measured the MPO content of skin lesions in 10 DH subjects. MPO 
extracted fro m lesions was found to be 0.76 ± 0.16 Uni ts/3 mm biopsy (x ± SEM). 
Normal skin from the same patients had only 0.002 ± 0.00 1 U (p < .001) . DH 
vesicle fluid contained 0.91-2. 71 U MPO/ ml, demonstrating that MPO accumu· 
lates in solu ble active form in the extracellula r fluid of DH lesions. Next, we 
explored the effect of dapsone on neutrophil MPO activity. In 8 dapsone-treated 
patien ts, neutrophils had 6.2 ± 0.4 U MPO/IO' cells; neutrophils fTom 7 untreated 
DH patients exhi bited 5.8 ± 0.1 U (p > .3). III vitro t he addition of therapeutic 
leve ls of dapsone 0 -30 (.Lg/ml) to vesicle fluid MPO did not inhibi t dianisidine 
oxidation, a reaction directly catalyzed by MPO. The present data establish th at 
MPO does accumulate in DH lesions, in keeping with the concept thut it may be 
un inflammatory mediator there. However, dapsone ne ither reduced t.he inh e ren t 
M PO content of neu trophils, nor d id it inhibi t the enzymic action of MPO. 
Therefore, dapsone must induce DH remission by a mechanism other than a 
direct e ffect on MPO itself. 
Linear \gA Bullous Dermatosis (LABD): An Immunologically De fine d 
Disease. BRUM MI'I"rE DALE WILSON, ERNS'I' H . BEUTNER, VIJAY KUMAR, De· 
partments of Dermatology and Microbiology, S UNY / Buffalo, Buffa lo, New York, 
TAD EUSZ P. CHORZELSKI , AND STEFANIA JAIlLONSKA, Department of Dermato l. 
ogy, Warsaw Academy of Medicine, Wa rsaw. Poland . 
Linea r IgA bullous dermatosis (LABD) is a disease tha t can resem ble bullous 
pemphigoid (BP) and dermatitis herpe tiformis (D H) clinically and histologically 
but can be dist ingui hed immunologically. The object of this retrospective study 
was to det.ermine if other differences exist. The immune reactants were detected 
by direct I!' staining in 234 cases of BP, 27 cuses of LABD, 60 cases of DH a nd 20 
cases of cica tricial pemphigoid (CP) . Datu reveuled that BP patients a re s ignifi-
cantly older than LABD or DH pa tients and a lso that LABD patients are 
signifi cantly older than DH pa tients. BP and CP occurs more frequ ently in 
females (65% and 70%) than LABD or DH (44% and 80%). The frequ encies of C3 
deposit in t he base ment membrane zo ne (BMZ) is s ignificantly higher in BP 
(85%) and CP (85%) when compared to LABD (18.5%) and DH (28.3%). 
Presently we propose LABD (adult a nd childhood forms) to be a bullous disease 
which may present clinically as atypical .DH or BP wh ich is characte rized 
immunopathologica lly by a predominance of linear IgA deposits compared to 
other Ig's with C3 usua lly absent or diminished. These patients have no detectable 
anti-BMZ antibod ies. Those pa tients wi th IgA. IgG and C3 depOSIts a re more 
likely true BP though it cannot be ruled out that they a re LABD. 
General Session C., 3:00-5:00 PM, Federal Room, J ouni Uitto, M.D., 
Ph.D., Presiding 
Increased ProcolJagen Messenge r RNA Levels in Scleroderma Skin Fi-
broblas t s . P"TER N. GRA VES, IRWI N K. WEISS, J EHOME S. P ERLISH, AND RA UL 
FLEISC ... MAJER, Dept. of Del'matology, Mount Sinai School of Medicine, New 
Yo rk, New York . 
Sclc roderma fibroblasts have been reported to synthesize more collagen than 
normal controls. This could be explained by an elevated level of procoUagen 
messenger RNA. To test this hypothesis, biopsies were taken from the m'ms of 
four active sclerode"ma patients and five normal controls. Explants were grown 
in Ham's FlO medium conta ining ]0% feta l calf serum and antibiotics. Subcul tures 
we re ma in ta ined in the same mediulTI. Seven preparations of messenge r RNA 
were prepared from the scleroderma fibroblasts and 14 preparations from the 
normal controls. The RNA was t ranslated in an RNA·dependent cell- free trans-
la tion system containing [,"'S)-methionine. Transla tion prod ucts were fractionated 
by electrophoresis in polyacrylamide/sodium dodecylsulfate s lab gels. The ratio 
of procoll agen to total incorporation was dete rmined from densitometric scans of 
gel fluorograms. In 4 scleroderma cell lines 1.78% (range = 1.1 7-2.67) of incorpo-
rated [''''S)-methionine was in procollagen, compared to 1.07% (range = 0.55-1.48) 
in 5 normal controls. These val ues are consistent with previously reported 
increases in the rates of collagen synthesis obtained with intact cells and show 
that most if not a ll of the increase can be expla ined on the basis of elevated 
proco llage n messenger RNA in scleroderma fibroblasts. 
Proline An1\logues Inhibit the Production of Procoll1\gen by Human Skin 
Fibroblnsts on the Post-Translational Level. ELAI NE M. L. TAN, LASSE 
RYHANEN, AND JOUNI UI'I"I'O, Harbor- UCLA Medical Center, Torrance, CA 
Structura l analogues of proline, such as L-azetidine-2-carboxylic acid (ACA) , 
prevent extracellular deposition of coUagen in vivo. In this s tudy, the effects of 
ACA on the production of procollagen by human skin fibroblasts, cultured from 
normal subj ects and patients with scleroderma, w~re examined. Cells were incu-
bated with varying concentrations of ACA and "H-proline or "H.glycine in a 
medium conta ining ascorbic acid and dia lyzed fetal calf se rum; procollagen 
production was measured e ither as synthesis of "H-hydroxyproline after adjust-
ments for the specific radioactivity of ·'H·prolyl-tRNA or as bacterial collagenase-
released "H-peptides, expressed as dpm/ (.Lg cellular DNA. No differences in the 
tota l prod uction of collagenous "H-polypeptides between the ACA·treated and 
conl.rol cultures were noted , and incuba tion of cells with ACA had no effect on 
procollagen mRNA activity, assayed by cell-free trans.lation. However, unlike 
normal triple-helical collagen, the analogue-contuining ·'H·collagenous peptides 
were readily digested by limited pepsin proteolysis. Furthermore, 35% of "H-
collagen synthesized in the presence of ACA WaS dialyzable, the correspo nding 
control value being 15%. The resul ts ill(licate that the inhibi tion of procollagen 
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production by ACA is a result of enhanced deb'Tadation of nonhelical pro-" chains 
at the post-transla tional level. Proline analogues may prove useful in limiting 
collagen deposition in scleroderma. 
Extracellulllr Identification of Collagen Extension Propeptides during 
Embryogenesis. RAU L FLEISCHMAJER, BJORN OLS EN, RUPERT TIMPL, LAURIE 
RAISHER, JEROME S . PERLISH, Dept. of Dermatology, ML. Sinai School of 
Medicine, New York, N.Y., Dept. of Biochemistry, New Jersey-Rutgers Medical 
School, Pisca taway, N.J ., and Max-Planck Institut fur Biochemie, Munkh, West 
Germany. 
It has recently been shown, with ad ult human skin, that aminopropeptides of 
type 1 and II collagens are incorporated into thin fibrils and probably playa ro le 
in fibrillogenesis. The purpose of this study was to determine whether the above 
mechanism is operative during embryogenesis. Amino (N) and carboxy (C) 
propeptides of type I coll agen we re purifi ed from cultured J 7 day chick tendons 
by DEAE and CM cellulose chromatography. Amino-propeptides of type I and 
III collagen were derived from calf skin. These propeptides cross-react with 
human skin. Antibodies against collagen propeptides were raised in rabbits and 
r e ndered specific by immuno-absorption. Chick embryo skin (l0, J4, 21 days) and 
human embryo skin (20, 32 weeks) were incuba ted with the propeptide antibod ies 
and indirec t immunoelectron microscopy performed with goat-antiTabbit IgG 
tagged with ferritin. Control experiments consisted of blocking the antibodies 
with each specific propeptide. We noted that (a) the N-propeptides labeled thin 
fibrils 10-25 nm thick, at 60 nm periodicity but not fibril s 35 nm thick or larger, 
(b) C-propeptides were noted along and in the vicinity of th in fibrils without 
discernible periodicity and (c) polymerization of collagen molecules and spacial 
orientation of fibril s occur at the levels of the cytoplasmic membrane of fibro -
blasts. This s tudy suggests tha t the N-propeptides are incorporated into growing 
fibril s during embryogenesis. The presence ofC-propeptides during fibrillogenesis 
Su ggests that they may have an extrace llular function . 
Enzyme-Linked Immunoadsorbent Assay for Human Skin Collagenase. 
T. W. COOPER, E . A. BAUER, AND A. Z. EISEN, Division of Dermatology, 
Wash ington University School of Medicine, St. Lou is, MO. 
A specitic, sensitive inhibition enzyme-linked inununoadso rbent assay (ELISA) 
was developed for human skin collagenase (HSC). After attachment of electro-
phoreticaUy homogeneous HSC to a polystyrene solid phase, it was overlayed 
with test solutions consisting either of pure HSC to develop a standard curve or 
of seria l doubling dilu tions of various unknowns thllt had been premixed with 
s pec ific a nti-HSC IgG. Alkaline phosphlltase-conjugated goat anti-rabbit IgG was 
a dde d followed by p-ni trophenyl phosphate as the color-producing substrate. 
Increasing amounts of collagenase in the test solution inhibited the rabbit IgG 
from binding to the solid phase HSC, thus producing less color reaction. Using an 
anti-HSC dilut.ion of ]:8000, the sensitivity of the ELISA was - Ing/ ml which is 
10-12 times more sens.itive than the previousIy described rad ioimmunoassay for 
HSC. In 5 experiments, the variation between assays was less than 10% of the 
mean, indicating a high degree of reproducibili ty. Immunoreactive material in 
the ELISA paralleled enzyme activity as assayed using collagen gels. In skin 
fibroblast cul tures, after an 18 hr incubation, 95% of the HSC was found in the 
culture medium whiJe 5% was intracellul m". These values "b'Tee with those using 
biosynthetic techniques. In comparative stud ies, bacterial, tlldpoIe and DFP-
inhibited crab collugenases did not react in the ELISA. In contrast bovine gingival 
collagenase displayed - 1% of the reactivi ty found with HSC. HSC from patients 
with recessive dystrophic epidermolysis bullosa showed almost complete identity 
with the normal enzyme. These data support the postula te that HSC has 
decreasing structural simiJm'ity to collagenases that are progressively d istant 
phylogenetically. 
Computerized Morphometric Analyses and Biochemical Quantitation of 
Elastic Fibers in the Biopsies of Human Skin. JOUNI UnTO, J . LAW HENCE 
PAUL, R. H. PEARCE, AND JOAN G. CLARK, Hm'bor-UCLA Medical Center, 
Torrance, CA, University of British Columbia, Vancouver, BC, and Washington 
University, St. Louis, MO. 
Previously, quantitation of elastic tibers in the skin by histopathologic means 
has been difficult. In this study biopsy specimens, embedded in paraffin, were 
serially sectioned. Every other section was stained wi th an elastic stain and the 
elastic fibers were examined by a digital image analyzer; the data were analyzed 
by a computer programmed to calculate the relative areas occupied by the elastic 
fibers. The remaining sections were hydrolyzed in 6 M HCI for 48 hr, and the 
content of desmosine, as an index of elastin, was measured by a specific radioim-
munoassay with a sensitiv ity of 1-50 picomoles. The feasibility of these techniques 
was demonstrated in the skin of a patient with pseudoxanthoma elasticum. The 
r esults from both methods indicated that the concentra tion of the elastic fibers 
in the skin lesions was markedly increased as compared with the unaffected skin. 
The techniques developed here can, therefore, be employed to accu rately quan-
titate the elastic fibers in small biopsy specimens of sk in, and they should be 
helpful in evaluating those diseases affecting cutaneous elastin. 
Cell Surface Glycosaminoglycan Charge Density Influences DNA Synthe-
s i s in Murine Skin Fibrosarcomas. M. PIEPKOHN, E. SWANSON, M. SCHMITI', 
AND R. DAYN ES, Departments of Medicine and Pathology, University of Utah 
School of Medicine, Salt Lake City, Utah. 
The am ounts and differing types ofglycosmninoglycans (GAGs) on cell surfaces 
reflect a role of critical importance in cell proliferation and differentiation. 
Unfortunately, th is role is poorly defined. We have demonstrated that changi ng 
the s ulfa te-carboxyl charge density of cell surface GAGs alters cellular DNA 
synthesis. For this purpo~e, we utilized the observation that heparan sulfute, a 
major GAG on eukm'yotlC cell surfaces, can be dIsplaced by the add ,tIOn of 
exogenous heparin. Porcine mucosa.! heparin was preparatively fractionated for 
charge density on DEAE-Sephadex and for moleculm' weight on Sephadex G-
100. UltTuviolet light induced murine skin fibrosarcoma cell lines were seeded a t 
5 X 10' cells/cm' and sequentially grown at 37°C in 5% CO, for 2 days in minimum 
essential medi um (MEM) with 10% feta l calf serum (FCS), in MEM with 0.5% 
FCS for 24 hr to partiaJly synchronize the cultures, and then in MEM with ]0% 
FCS plus a heparin fraction for 24 hr. Cells were subsequently pulse labeled for 
4 hr in "H-thymidine. Low ch1!l"ge density hepm'in (]O Ilg/ m!) augmented "H-
thymidine inco rporation per 10" cells by a range of 60-96%. This effect is serum 
dependent since it was prevented by lowering the FCS concenu·ation. By contrast, 
augmentation was not observed using unfractionated heparin (1-10 I'g/ mJ), high 
charge density heparin, or any of the Sephadex G-IOO fTllCtions. Thus, the 
augmentation of DNA synthesis is dependent upon GAG charge density and not 
upon molecular weight. The density and clustering of sulfat~ and carboxyl grou])s 
of cell surface GAGs a rc likely of Importance 111 the regulatIOn of DNA syntheSIS 
in e ukaryoti c cells. 
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Fibronectin Fragments Are Major Chemoattractants for Periphe ral 
Blood Monocytes. D. A. NORRIS, R. A. F. CLARK. L. M. SWIGART, J. C. HUFF, 
AND W. L. WESTON, Department of Dermatology, Uni versity of Colorado School 
of Medicine, Denver, Colorado. 
Fibronectin (Fn), a 440 kilodalton protein produced by fibroblasts, endothelial 
cells and macroph ages, is associated with these cells in increa ed amoun ts during 
wound hea ling and inflammation and may be critica'! for their local ization since 
Fn enhances cell adherence and is a chemoattractant for fibroblasts and endothe-
lial cell o. We now present evidence that Fn fragments are also chemoattractants 
for monocytes. Gelatin affinity-purified huma n Fn was a chemoattractant for 
human periph eral blood monocytes, but not neutrophils or lymphocytes, WIth 
consistent activity from .001 mg/ml to 0.1 mg/ ml, rising to peak activity at.6 mg/ 
ml. Activity wa clearly chemotactic in standard checkerboard experiments with 
some chemokinetic ac tivity appearing at high Fn concentrations. The chemo tactic 
activity of Fn fractionated by Sephadex G-150 gel fil tration was found assoclated 
with the major protein peak, and in a s.ingle low molecular weight band. Repeat 
chromatography of the protein peak showed the same 2 ru'eas of activity, sug-
gesting the generation of lower molecular weight fragments of Fn by endogenous 
proteases. The use of protease inhibitors during Fn purification preserved the 
intact Fn molecule and eliminated chemotactic activity. Conditions which maxi-
mized activity of endoge nous proteases, or ti,e addition of thrombin to intact Fn. 
produced chemotactically active Fn fragments. These experiments establish thal 
proteolytic fragments of Fn are important agents for the accumulation of mono-
cytes al sites of t issue inflammation and wound healing, with dose differences In 
ce ll responses. 
Donor Age Influences Growth Factor Responsiveness of Cultured Human 
Dermal Fibroblasts. A. PLISKO AND B. A. GILCHREST, Dept. of Dennatology, 
Harvard Medical School, Boston, MA. 
To test the hypothesis that age-associated loss of cellulm' proliferative capacity 
resul ts from decreased responsiveness to the relevant growth factors, we studied 
fibroblasts derived from skin specimens of healthy neonates (N-F) and adult.s (A-
F). Cells plated at 5000/cm2 were maintained at 37°C in 8% CO·, in 1:J Hams 
FI 2:DME, sUj)plemented with either fetal ca lf se l'um (FCS) or with thrombin (1') 
I Ilg/ ml, insu in (1) ]0 ng/ mJ, epidermul growth facto r (EGF) ]00 ng/ml, t rans-
ferrin 10 I'g/ mI , and hydrocortisone 1.4 X 10- 6 M. Growth was assessed at both 4 
days and 6 days in triplicate plates by cell coun ts and "H-thymidine incorporation. 
Neither N-F nor A-F grew when maintained in the serum-free hormone supple-
mented medium (SFHSM) lacking 1', lund EGF; both showed growth comparable 
to 5% FCS controls when maintained in SFHSM. A-F showed no increase in 
growth when T , I and EG F concentrations in combination were increased 5-fold 
and 10-fold over the basal medium, or when FCS was increased from 5% to 10% 
or 20%. N-F growth did increase approximately 50% when FCS concentration was 
increased compar ably. Most strikingly, N- F showed an approximately 3-fold 
greuter response to addi tion ofT, I and EGF in combination (p < .02) than did A-
F, and an approximately 2-fold greater response to increasing the FCS concentra-
t ion from I % to 5%. Preliminary experiments examining the dose-response curve 
for T, I a nd EGF individually in the SFHSM showed an approximately 50% 
increase in growth for N-F over a 1000 fold range of growth factor concentrations, 
while A-F s howed no increase. These resul ts suggest that fibroblast growth factor 
respon iveness does decrease between the neonatal and adult period and that 
optima l growth media fOI' young and old cells may differ markedly. 
Loclllization of Fibronectin and Laminin in Basal Cell Carcinoma by 
Indirect Immunofluorescence. DOUGLAS L. NELSON, AND GARY BALIAN, 
Departments of Dermatology, Orthopedi cs and Biochemistry, University of Vir-
ginia, Charlottesville, Virginia. 
Fibronectin (FN) and laminin (LM) are major proteins of connective tissue. 
FN promotes interaction between cells and the extracellular matrix, and is present 
in the dermal-epidermal junction (DEJ), and throughout the dermis, but absent 
in the normal epidermis. LM, a noncollagenous basement membrane protem, 
plays a role in epitheliaJ ad hesion to type IV collagen, and is normally present at 
the DEJ, but absent in the epidermis. The role of FN and LM in epi thelial 
differentiation has not been established. Therefore, the distribution of FN and 
LM in a tumor of epithelial origin was studied with indirect inununofluorescence. 
Frozen sections from normal skin and 7 basal cell carcinomas (BCC) were reacted 
with affinity purified (AP) rabbit anti-human FN or AP gu inea pig anti-mouse 
LM , followed by the appropriate FITC-conjugated goat IgG. Sequential frozen 
sections stained with hematoxylin and eosin confirmed the presence of BCC. By 
immunofluorescence, normal FN s taining was int.ense in vessel walls, around 
adnexa, und at the DEJ with a decreasing gradient of intensity through the 
papillary into the re ticular dermis. LM ,taining was linear at the DEJ, around 
epidermis und follicular epithelium were negative for both LM and FN. In 1111 7 
tumors, nests of mal ignant basal cells were surrounded by FN and linear LM 
sta ining. Five lesions showed FN staining within the nests of malignant cells; 4 of 
these were also LM positive in the tumor bulk. Two BCC's were negative for 
both FN and LM within the nests of malignant cells. These results suggest that 
basal cell carci"oma can be associated with abnormal expression of FN and LM. 
Corne1l1 Epithelial Cell Surface Markers during Healing. K. B. FREITAG-
LAiNG, G. J. ANHALT, C. F. BAHN, M. WICHA, W. O. DOBBINS nr, !,ND L. ~. 
DIAZ, Department of Dermatology, Ophthalmology, and Internal Medlcllle. Uni-
versity of Michigan, and ti,e Veterans Administration Medical Center, Ann Arbor, 
Michigan. . 
The corneal epithel iu m and the epidermis have in common cm·tam c~ll surface 
molecules implicated in autoimmune reactions and cell -mat.nx mteractIOns. ThiS 
study was undertaken to further define the distribution of these surface markers 
in the rabb it cornea l epithelium before and after epithelial woundlllg: RabbI t 
corneas were singly or multip ly denuded by scraping wi th a c~tton tIP swab. 
Unharmed corneas were included as controls. The following senal studIes were 
performed: (l) clinical examination by ocular microscopy, (2) hi.stologic exami-
nution with hematoxylin and eosin (H&E), (3) electron microscOpy (EM) and (4) 
immunonuorescence (IF) lIsing untibodies specific for laminin 8I~d 0bronectln , 
and autoa ntibodies from sera of pa tient.s with Bullous PemplllgOld (BP) or 
Pemphigus vulgaris (PV) . Normal rabbit corneal ep ithelium is 4-5 cell layers 
thick with an underlying basal lamina. IF reveals the presence of PV, BP, and 
laminin; fibronectin is not detected. Denuding the epitllelium leaves the ba"'.' l 
lami na adherent to the stroma as shown by EM. IF demonstrates that lllls 
denuded tissue is no longer reactive to BP, PV, and anti-laminin antibodies. 72 hr 
after creating a 5 mm corneal defect, the cornea l epithelium is completely healed. 
BP and PV reactive antigens are detected in the leading epithelial edge, whereas 
lamin in reappears after the cornea has completely reepithelia lized (>72 !lI"). 
Fibroneclin appears as a band III the upper stroma 24-36 hr after woundlllg. 1 hIS 
350 ABSTRACTS 
stud y descri bes the distribution and behavior of BP, PV antigens, fibron ectin and 
lami'nin during epithelia l wound healing in rabbit cornea and will f,;,cili Ulte future 
studies on the effects these specific antibodies may have on epIthelial wound 
healing. 
Satw'day, May 8,1982,8:00 AM (Upper Lobby), Registration. 8:00-8:::10 
AM (Congressional/Senate), Business Session, Irwin Freedberg, M.D., 
Presiding. Poster Session II 
Prolonged Reduction of Propionibacterium acnes in Acn e Conglobatta 
Patients Treated with 13-Cisretinoic Acid. JAM ES J. LEYDEN, KEN NI!;'la J. 
MCGINLEY, AND GUY F. W EBSTER, Duhring Laboratories, University of Penn· 
sylvania School of Medicine, Ph il adelph ia , PennsylvanIa. . 
Previously, we demonstrated that P. acnes levels corr~ la t~ WIth sebum excr e· 
t ion rates (J Clin Micro 12:672, 1980). Since sebum excretIOn IS suppressed durmg 
13.cisretinoic acid therapy, we measured sebum excretIOn rates and. P. acll.~s 
levels in 10 patien ts with nodulocystic acne t reated WIth 1 mg/ kg 1 3'C I~-retIl101c 
ac id for 20 weeks. Quant itative P. acnes cultures and sebum excre tIOn were 
obtained from th e forehead, cheek, chest, and upper .back; P. acnes was a.lso 
cultured from the anterior nares and axilla monthly for the 5-mo treatment penod 
and 2 and 6 mo after discontinuation. A 80% reduction in sebum excretion 
occurred at aU sites a fter 1 mo returned to 50% of pretreatmen t level in 2 mo and 
to pre-treatment levels by 6 mo. P. aCltes w.as suppress.ed more s lowly than sebum 
excre tion bu t remained suppressed after dlscontllluatlOn. 
Sites 
Face 
Trunk 
Axilla 
Anterior 
nares 
Effect of 13-Cis Retinoic Acid on P acnes (log/cm' ) 
N 
20 
20 
10 
10 
1'reatment (mo) Follow-up (mo) 
o 5 2 6 
3.97* (1.74) 0.62 (1.27) 1.08 (1.72) 1.26 (1.95) 
4.28 (0.87) 0.06 (0.25) 1.03 (1.49) 0.78 (1.35) 
4.49 (0.91) 2.15 (2.03) 2.21 (1.96) 2.78 (1.16) 
4.4 7 (0.95) 0.69 (1.1 3) 1.61 (1.48) 3.93 (0.89) 
* logarithm mean with s tandard deviation in pa renthesis 
Topical and Oral (P.O.) Effects of 13-Cis-Retinoic Acid (13-Cis-RA) and 
All-Trans-Retinoic Acid (RA) on Horn-Filled Utriculi (Pseudocomedones) 
Size in the Rhino Mouse. J. A. MEZICK, M. C. CHHABRIA, E. G. 1'HORNE, AND 
R. J. CAI'£TOLA, Research Laboratories, Ortho Pharmaceutical Corporation , 
Raritan, NJ 08869. 
Orally 13-cis-RA is efficacious in the treatment of severe cystic acne. Addition-
ally, 13-cis-RA causes a marked diminution of sebaceous gland size in hamster 
fl ank orga ns (J Invest Dermalol 76:68-69, 1981). 1'he objective of this study was 
to evaluate both 13-cis-RA and RA on utriculi size in rhin o mouse skin when 
admin istered both topically lind p.o. Mice (6-8 weeks old) were dosed either 
topically (100 pl , 0.1%) 5 X/week for 2 weeks or p.o. (5 ml/kg) 5 x/week for 3 
weeks wi th various doses of both compounds. Three days after the last dose the 
mice were sacrificed, th e dorsal trunk epidermis sepm'ated from the dermis to 
quantify utriculi s ize using an electronic ocular micrometer , und sections of skin 
were prepared for histologic evaluation. Administered p.o. , both retinoids caused 
a dose related diminution of ut riculi s ize with RA being approx imately 2 times 
more potent. The ED:IO for 13-cis-RA was 1.8 m~/kg 0.3, 2.7, 95% F.L.) and that 
for RA 0.73 mglkg (0.35, 1.12, 95% F.L.). 13-cls-RA and RA both produced a 
marked decrease in utTiculi size when applied in a 0.1% alcohol/propylene glycol 
topical formulation (57% and 66%, respectively). Histologic examina tion for both 
retinoids by either route revealed a disappearance of horn-filled ut riculi and 
differentiation toward a normal epidermis with no effect on deep dermal cysts. In 
summary, we describe a method for objective measurement of utriculi size und 
also report for the first time the topical and p.o. activity of 13-cis-HA on utriculus 
reduction in the rhino mouse. 
Experimental Chloracne in Hairless Mice. M. SAKAMOTO, S. M . PUHVEL, 
AND D. C. ERTL, Division of Dermatology, UCLA School of Medicine, Los 
Angeles, California. 
Sebaceous follicles in human skin are extremely sensitive to hyperkeratinizing 
effects induced by poly halogenated aromatic hydrocarbons known as chloracne-
gens. 1'he ha irl ess mouse has been cited as an animal model 1'01' studyi ng 
chloracne, but the only published reports have been in Japanese, following oral 
ad ministra tion of Kenaclor, a polychlorinated biphenyl. We eva luated the feasi-
bil ity of inducing experimenta l chloracne in 2 inbred stra ins of mice (HHs/J and 
SK/ HRl) following topical application of various well established chloracnegen~. 
Animals were treated for 2 to 12 weeks. Controls were treated with vehicle a lone 
and cutaneous changes were mon itored. Most chloracnegens (including Ha lo-
waxes, Phenclor, and tetT8chlorodibenzo-p-dioxin) induced a distinct pattern of 
cutaneous pathology involving epidermal hyperkeratosis and hyperplasia, loss of 
sebaceous glands, and keratinization of intradermal pilar cysts. 3,4,3',4'-tetra-
chlorobiphenyl (1'CB) induced a true chloracne-like syndrome, but in only one of 
the strains of mice (SK/HRl). 1'hisinvolved massive hyperkeratosis of sebaceous 
follicl es and hyperkeratinization of in tradermal cysts. Spontaneous rupture of 
these cysts induced numerous white, pinhead s ized pimple-like foci of inflamma-
tory cell accumulation in the skin. 1'CB induced aryl hydrocarbon hydroxylase 
activity in epidermal homogenates was the same in both strains of mice. 1'he 
sebaceous fo llicles in hairless mouse skin are not as univ ersally vulnerable to 
chloracnegen induced keratinization as a re follicles in human skin, but in selected 
ins ta nces this a nimal is a good model for inducing experimental chloracne. 
Effect of Fluence Rate on UV A Photoaugmentation of UVB Erythema. I. 
WILLIS, J '. M . ME:NTER, AND R MARGOLIN, VA Medical Center (Atlanta), 
Department of Dermatology, Emory Univ. School of Medicine. 
A fundamental question in photobiology is whether or not a given light-induced 
process obeys t ime-intensity reciprocity. 1'0 this end , we have stud ied the effect 
of excitation in tensity (fluence ra te) on the elicitation of UVA photoaugmentation 
of UVB erythema in Sk-J ha irless mice. UVB radiation was obta ined by passing 
the output of a Xenon-mercury arc through a B&L high intensity grating 
monochJ'omator (10 nm half-width) set at 300 nm (fluence rate, I" = 2.2 ± 0.2 
mw/cm' ). UVA radiation was obtained from (a ) 'a 1.6 kw Xenon IIrc solar 
s imulator after passage through Corn ing #9863 UV and Schott WG 345 filters or 
(b) a bank of 8 Sylvania FR·40 PUVA lamps. Fluence rates in source "a" were 
varied by mean s of calibrated neutral density metal screens to produce I" values 
of 127, 70, and 28 mw/cm' ; that of "b" was 3.2 mw/cm' .Three sites were 
delineated on the backs of each of 4 b'fOUPS of mice. One s ite of each group was 
inadiated with 0.8 of the previously determined MED followed by UVA exposure 
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for a total of25 J /cm' at the 4 different fluence rates. Control s ites of UVB alone 
and UVA a lone were delineated and irradiated. Observations wer~ made at 24, 48 
and 72 hr pos t exposure. R esults revealed tha t although slight d Ifferences resul t 
from va riation in fluence rate, the basic biological response (photoaugmentation 
of erythema) is still essentially the same within the limits tested . 1'hese resul ts 
indicate that, at least within these limits orI,,, time- in tensity reciprocity is obeyed 
for UV A photoaugmentation of UVB e rythema. 
Effect of Systemic Corticosteroids on the Histologic Changes Induced by 
Acute PUV A Phototoxicity. K. MOMTAZ-T. , 1'. J. HARRIST, AND J . A. PARRISH, 
Department of Dermatology and Pathology, Massachuset ts General Hospital, 
Harvard Medica l School, Boston, Massachusetts. 
We evalua ted the histologic changes of acute PUV A phototOllicity and t he 
effe ct of systemic prednisone on them over a period of 14 days in 4 subjects, using 
each as hIS own contro l. Each subject was exposed to a dose of PUVA sufficien t 
to induce moderate delayed erythema. Afte r exposure and for 4 days, 80 mg of 
prednisone was given ora lly. At 7, 10 and 14 days post-exposure, 4 mm punch 
biopsies were taken at the exposed site. T en days after initial PUV A exposure 
the procedure was repeated without p rednisone to a sepa rate symmetrical s ite: 
Each specimen waS processed routinely with H&E. In a blinded histologic 
assessment, 6 variables were directly quantitated per lineal' mm of' epidermis with 
an ocular micrometer and 32 variables were semi-quantitatively a nalyzed using a 
scale of 1 to 4 with increasing pathologic alteration. More marked alterations 
were noted in the PUVA alone specimen with respect to the epide rmis, quantity 
of infiltrating cells, and vascu lar a lterations, especially at days 7 and 10. At day 
7, matul'lltion disorde r, keratinocyte nuclear a lterations, basal vacuolization, the 
number of ~poptotic kera tinocytes, the quantity of enla rged keratinocytes, t he 
quantity of mfiltratmg lymphocytes as well as the degree of vascu lar damage were 
more striking in the PUV A alone specimens. At days 7 and 10, 8 of 8 had more 
nuclear hypertrophy, 6 of 8 had greater matura tion disorder, and 6 of 8 had more 
infiltrating lymphocytes in the PUVA a lone specimens. Melanocytic altera tions 
were similar for both PUV A alone or PUV A-prednisone. While we have previously 
shown tha t prednisone does not appear to alter the delayed erythema induced by 
PUVA this trea tment does influence the degree of cutaneous phototoxicity as 
judged by histologic methods. 
Variations of Coal Tars and Phototherapy: Animal Assay Studies. Ml'rc H. 
ELL S. WORl'ZMAN, JAMES H. BRElmlNG, AND NICHOLAS J. LOWE, Combined 
UCLA, VA Wadsworth Dermatology Program, Los Angeles, Ca. 90024 . 
Evaluati ng the usefulness of coal tar as a component of psori asis therapy has 
been c~ntroversia l du~ t<;> conflicting clinical reports. We have applied a bioassay 
pred IctIve of antlpsonatlc effect, the suppreslOn of epIdermal DNA synthesis in 
the hai rless mouse, to inv~stillate various aspects of tar potency a nd its effi cacy 
m phototherapy. 1'wo dIstillatIOns of tar were obtamed, each dIstillatIOn received 
as sublots. Each sublot was tested individually to de termine inter and intra-
distilla tion variability. 1'he resul ts demonstrate statistically significant (p < 0.01) 
differences between the mean activity of sublots from sepa rate d istillations 
(0-90%). Within one dis tillation we have detected statistical ly s ign ificant (p < 
0.01) variation (0-55%) between certai n sublots. 1'he other dis tillation displays no 
s ignificant difference between sublots (72-90%). When the tar is processed into a 
purified extract there appears to be no significant depletion or amplification of 
activity from their preprocess levels (I' = 0.97) . These results suggest the impor-
tance of routine bioassays to test crude coal ta r and purified tar lJroducts to insure 
their biological activity. We have also studied the effect of erythremogenic and 
suberythremogenic ultraviolet radiation (FS 40 sunlamp tubes, UVB) with and 
without coal tal's . Erytiu'emogenic (I MED) dosages of UVB produce near 
maximal response (70%) with or without coal tar . Suberythremogenic (1/ 3 MED) 
dosage ofUVB produced submaximal suppressions (30-50%) that can be enhanced 
to 80% when used in combination with coal tal', but not by veh icle. 1'his suggests 
that coal tars a re a useful part of suberythJ'emogelllc, but not erythremogenic 
therapy. 
Quantification of Cutaneous Blood by Skin Reflectance. SAN WAN, JOHN 
A. PARRISH, AND KURT JAENICKE, Dept. of Dermatology, Harvard Medical 
School, M assachusetts General Hospita l, Boston, MA. 
Noninvasive, precise determinations of the amount of cutaneous blood pel' uni t 
a rea a re made fTom skin refl ectance in normal and erythematous skin. The 
approach ut ilizes an experimentally verified optical model; In T, + In T , = y, (In 
(R-r) - In H,), where 1', and T, are transmit tance of the ep idermis and the layer 
conta ining the superficia l plexus, respectively; R , rand R" are diffuse refl ectance 
of the skin surface, the epidermis and the layer beneath the superfi cial plexus 
respectively. By selecting 3 evenly spaced wavelengths (544, 577 and 610 nm) and 
utilizing the linearity of In 1', and In R" in 450-700 run, the amount of blood in the 
superficia l plexus can be calculated from skin reflectance independent of the 
influence of epidermal melanin and dermal scattering. Using this technique the 
amou nts of cutaneous blood in the forearms and palms of 15 Caucasian subj ects 
were found to be 73.6 ± 15.9 X 10- ' and 133.2 ± 38.4 x 10- " ml/cm' , respectively. 
The back of 3 fair-skinned subjects were iJ'l'adiated with 8 doses of polychromatic 
ultravioJet·B (UVB) light. The amoun t of cutaneous blood at each site was 
determined from in vivo diffuse refl ectance record ed at interva ls up to 15 days 
after irradiation. The resul ts show that each subjective grade of e l'ythema, when 
made concurrently, corresponds to a broad range of values of cutaneous blood. 
The amount of cutaneous blood increases with UV dose and fo llows a s igmoid 
threshold relationship. Erythema fades with time. 1'he rate of decrease in cuta-
neous blood is volu me dependent. 1'he sharpest decrease occurs when the amount 
of cutaneous blood is within 1.5-2.5 times the pre- irradiation volume. The 
potent ia l applications of this technique a re discussed. 
Inhibition of Ornithine Decarboxylase Induction as a Screen for Inhibi-
tors of Ultraviolet Skin Carcinogenesis. N. J. LOWE, M. J . CONNOR, AND J . 
BRi::EDlNG, Dermatology Program (UCLA) School of Medicine, Los Angeles, 
Callforma. 
Irrad iation of skin with ultTaviolet ligh t of sun burn range (UV) leads to 
induction of the po lyamine biosynthetic enzyme ornithine decarboxylase (ODe) 
in the epidermis. Induction of epidermal ODC also occurs fo ll owing the tumor 
promoting agent 12-0-tetradecanoyl phorbol-13-aceta le. Topical retino ic acid 
(RA) and anti-inflammatory drugs are able to block both this ODC induction and 
skin tumor promotion. We have identitied that some treatme nt regimes with 
RA, indomethacin (IM) and triamcinolone acetonide ('I'M C) Ilre able to inhibit 
UVB induced epidermal ODC. RA (3.4 nmoles) inhibited ODC induction by 75% 
when applied hourly 1'01' 5 hr after UVB. 1M and 1'MC showed dose dependent 
inhibition after a single application. Groups of hairless mice (n = 30) were exposed 
to UVB (0.09J/cm' ) and topical drug or vehicle daily for 20 days. Drug concen-
trations were 0.125% TMC Ilnd 0.25% 1M in acetone, sufficient to significantly 
inhibit ODC induction (by about 75% and 50% respectively). After 52 weeks the 
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groupS Dr mice were examined fD r tumDrs in the treated areas. GrDups treated 
with UVB + RA had 64%, with UVB + TMC 50% and with UVB + 1M 32% fewer 
mice with tumDrs than UVB + veh icle treated grDUpS. These results ShDW that it 
may be pDssible to' use UVB induced ODC as a screen fDr pDtential inhibitDrs Df 
UVB-carcinDgenesis. 
R e u sable Ultr aviDlet-Measu r ing P h otDchrDmic Budges fDr Moni tDring 
S un Exp osure. M. A. PATHAK, AND D. L. FANSELOW, Harvurd Med ical SChDDI 
and Mass. General HDSpital, BDstDn, MA, and 3M CDmpany, St. Paul, MN, USA. 
S unligh t causes sunbu rn, wrinkl ing, and nDllmelanDma skin cancer. FDr the 
laypersDn, s'!lru' ul traviDlet expDsure dDse is difiic ul t to. mDn itDr by subjective 
cri ten a. A SImple, reusable, and persDnal dDslmeter wIth a spectral respDnse 
closely apprDximating the knDwn human sunburn and skin carcinDge nesis actiDn 
spectra is needed fD r use by the public under fi eld cDndit ions. Two. sepru'ate, 
u ltraviDlet-measUl"ing dDsimeter badges (UV mDn itD rs) have been develDped that 
selectively respDnd to. either UV-B (290-320 nm) Dr UV-A (320-400 nm) radiatiDn 
from sunligh t. T hese tWD-sided "tape-like" dev ices are cDated wit h a thin film Df 
a colDrless phDto.chrDmic azaridine dye that co.nverts to blue aZDmethine y lide 
u pon expDsure to' bDth UV-B and UV-A rad iatiDn and can in tegrate the cumula-
t ive sunlight expDsure dDses in terms Df 1, 2, 3, 6, and 9 t imes the minimal 
eryth~ma dDse (MED) Df UV-B (30-270 mg/cm' ) and UV-A rad iatiDn (up to. 10 
J /cm -). T hree fi eld trials were carn ed o.ut Dn nDrmal vDlunteers wIth skill types 
I-IV to standardize these UV mDnitDrs. UV dosimetry was mDn itDred wit h aid Df 
a precalibrated RDbertsDn-Berger meter and Inte rnatiDnal Light CDmpany IL-700 
and 442 rad iDmeters. Twenty-five voluntee rs were expDsed to. 1, 2, 3, 6, and 9 
t imes t he MED (30-270 mg/cm') and skin respDnses (erythema, edema. and 
pigmentatiDn reactiDn) were evaluated at 4, 24, and 120-hr i ntervals. The UV-B 
monitor respD nse was fDu nd to. be pred ictive Df 24-h r erythema response with in 
30% of the average of biological responses of all skin types (I-IV) tested. T he five-
day pigmentation response could also be correlated wi th the UV-monitor re-
spon se. T hese UV -cal ibrated, reusable badges should prove useful as an aid in 
mon Horing exposure dosage of sunlight. 
Non-I n vusive Moni toring o f Per cu tun eous A bsorptio n In Vivo. RI CHARD 
H. GU Y, H OWARD 1. MA IUACH, AND RONALD C. WESTER, Schoo.l of P harmacy 
and Depar tment of Dermatology, UCSF, an Francisco, CalifDrnia. 
Percutaneous penetration Df the vasod ilator methy l nicDtinate has been fo l-
lowed with 2 non-invasive techniques: laser doppler velocimetry (LDV) a nd 
photopulse p lethysmob'l"aphy (PPG). T he 2 methods generate an outpu t related 
to per ip he ral cutaneous pelf us ion. LDV uses a laser light source and the doppler 
effect to. assess a fl ow param eter related to the nu mber Df erythrocytes moving 
through the dermal vasculature. PPG ut il izes a diode emitti ng infra-red ligh t and 
detel'mines changes in blood volume passing' through the microcirculation by the 
percen tage of incident radiation absorbed. We have monitored output from the 
2 appa ratuses fo llowing topical application (using standard tes t patches) of 3 
aq u eous methy l nicotinate (MN) solu t ions to the hu man forearm. Rep resentative 
average data (±!O%) a re shown below: 
[MN ]/ mM 
150 
15 
1.5 
Response onset time (min ) 
2.0 (LDV); 2.1 (PPG) 
2.7 (LD V); 3.0 (PPG) 
4.2 (LDV); 4.5 (PPG) 
Decay of response (min) 
60 (LDV): 30 (PPG) 
30 (LDV); 20 (PPG) 
20 (LDV); 12 (PPG) 
Good correlation (within 15s) of appru'atus response onset with independent 
visu a l observation of e rythema was fou nd indicating that pel'cutaneous pe netra-
tion had occurred in the short periods of t ime shown above. LDV was most 
sensit ive t o. the initial response to the drug, whereas PPG gave considerably more 
detail of the pers istence and decay of MN in the region of skin considered. We 
con c lude that, fD r chemicals wh ich can change skin blood fl ow, both methods 
have potential for elucidating percutaneous absorpt ion rates; fu rther, PPG may 
prove pmticula rly useful in determining the time of course of drug behavior in 
the local regIon of skin to which topical application is made. 
The Use o f Capaci ti ve E vaporime try to Mea s ure Effects of T opical Ingre-
die nts on Transepidermnl Wate r Loss (TEWL). JOHN C. SEITZ AND T HOMAS 
S. SPENClm, Dennal Research Depmtment, S. C. Johnson & Son, R acine, WI. 
Several inlprovements have been made in measuring tra nsepidermal water 
loss (TEWL) using a Servo Med® E vapor im eter to provide more rapid and 
repr o du cible in vivo readings. With the manu facturer's procedure, considerable 
d r ift occu rs from a ir currents in the room. T he current method permits s table 
TEWL readings with a T efl on chimney co nstructed to provide a static col-
umn of a ir above the skin , Dpen to the atmosphere. T E WL readings on the 
anteriDr fo rearm with this attachment ranged between 5.0 to 9.8 g/m2/h . A more 
rapid steady state T EWL reading was made possible by zeroing the evaporimeter 
near skin temperature (29.5°C), thereby reducing instru mental drift. ReprDduci-
b le water loss values were obtained when subjects were alJowed to equilibrate fo r 
20 JDin in a con trolled envirDnment chamber at 21°C and 30% relative humidi ty. 
Measurement Df TEWL on env ironmentall y damaged skin showed increased 
water loss co mpared to normal skin on the same individual. A study on the effect 
of topical ingredients on T E WL from the skin demDnstrated s ignificant reductions 
in TEWL from s ites treated with standard lotions or petrolatum compared to 
un treated cont.rol s ites at 1 hr a fter application. In concl us ion, the evaporimeter 
offer s a rapId means of assessing TEWL in vivo wi thout concern for dry ing effects 
of a carne r gas or long equilibration t imes associated wi th many fl ow cells 
currently used to measure T EWL. 
Produ ction of H igh-Tite r Antisera Toward Tyros inase in A lbino Deletion 
Mice. M . L YN N LAMOR EUX, Hu'l'H HALABAN, AND J OHN PAW ELEK, Depa rtment 
of Dermatology, Ya le Univ. School of Med icine, New Haven, Connecticut. 
T y rDsinase is a notoriously weak antigen and the amDunt of antiserum avail-
able for research has been small. Many questions regru'di ng the regulat ion 
of tyTDsinase activity could be apprDached if a supply of ant ibod ies to. the enzyme 
were readily available. One possible reason fDr the low ant igenecity of tyrosinase 
is t h e appa rent h igh degree of sequence homology between tyrosinase molecu les 
from d iffe rent species, for exa mple, antisera raised in rabbits to hamster tyrDsinase 
cross-react readily with mouse tYl'osinase ... ln mice the structural gene for tyrosin-
ase a ppears to be a t the a lbino locus on chromosome 7. If this is t rue, then mice 
lacl<.mg the aJ bino locus should not recognize tyrosinase as "sel!" s ince at no 
time in their life span would they have been exposed to the molecu le, and 
tr.;osinase should be a strong ant igen in such mice. "Albino deletion" mice (c"" / 
c 'COs) , which have no albino locus were provided to. us by Dr. S. Gluecksohn-
Waelsch . We injected these mice with mouse tyrosinase, purifi ed frDm Cloudman 
S91 m elanDmas. After 2 injections over a total of 4 weeks, these mice developed 
an t isera to tyrosinase whi ch were act ive at a minimum of 1:500 dil ution. Control 
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animals-uninjected albino deletion mice, and injected C57BL/6J, C57BL/6J-c/ 
c (albino.) and CF- l (albino.) mice-had little or no untityrosi nase activity. These 
ant isera will be useful for investigating many problems involving the synthesis 
and activity Df tyrosinase, chromDsomal IDcation of the structural gene for 
tyrosinase, and regulation of tyrDsinase activity in disorders Df pigmentation. 
Activation und Regul ution of Plasminogen Activutor in Tissue During 
the Development of Grunulomatous Inflammation: A Study with Murine 
Leprosy. S. IZAK I, Y. ISOZAKI, T. HIBINO, M. SATO, S . KON, AND M. IZAKI, 
Department of Dermatology, Iwate Medical Univ. School of Med. , Morioka , 
Japan. 
Variant types of murine leprosy develDp in different mouse strains depend ing 
on the immunoreactivity. We investigated p lasminogen activator (PA) and PA 
inhibito r in tissue of the 2 polar types of m urine lepromas. A suspension co ntaining 
2 X 10' Mycobacterium lepraemllrim was su bcutaneously inoculated in the sternal 
area of C57BL and CBA mice. Lesions were removed, weighed and extract.ed with 
0.05 M T ris-HCI + 0.1 M NaCI, pH 7.5. The PA and inhibitDr activity for urDkina e 
were assayed using pyroglutamyl-glycyl-argin ine-p-nitroanilide, and plasminogen-
rich as well as plasminogen-free fibrin plates. In C57BL mice, a localized subcu-
taneous nodu le developed with ulcerformation and subsequent heal ing reactions. 
Such lesions obtained 8-11 weeks after infection demonstrated predominant PA 
activity (26.4 U/mg prDtein). However the t issue extract obtained 4-6 weeks and 
more than 24 weeks after infectiDn showed no PA activity bu t strongly inhibi ted 
uroki nase activity (6.8 U/ mg protein). Furthermore, the inhibitor sDlution was 
shDwn to inhibit also the PA which was extracted from the ulcera ling murine 
lepromas. In CBA mice, Dn the Dther hand, a diffuse murine leproma progressively 
developed until death Df the mouse. T he tissue extract did not exhibit the PA 
activity but weakly inh ibited urokinase (l .9 U/ mg protein). Both of the PA and 
its in hibitDr demonstrated in C57BL mice are suggested to. modulate the devel-
opment of murine lepromas in this strain. Since these enzymological reactions 
we re not found in CBA mice, the proteolytic and regulatory system is assumed to 
be involved in defence mechanisms against the acid-fast bacilli. 
An Epiderm al Inhibitor Against P r o teinases Secr eted by Schistosoma 
Muns on i Cer cariae. S . TZENG, J. H . McKERROW, K. JEONG, AND K. FUKUYAMA. 
Dept. of DermatolDgy, Dept. of PatholDgy, and D ept. of Epid~miology, University 
of California, San Francisco, CalifDrn ia. 
Cercariae of S. mansoni penetrate the host ski n by producing mechanical and 
enzymatic damage. In this study we investigated an inhibitor of epidermal cells 
agains t cercarial proteinases. T he epidermis of about 200 2-day-old rats was 
washed with 10 mM T ris-HCI, pH 8.0. It was homogenized and extracted in O.J M 
Tris-HCI, pH 8.0, containing 0.14 M hDmogenized and extracted in 0.1 M Tris-
HCI, pH 8.0, containing 0.14 M NaCI at 4°C for 2 h. The extract was tested for 
inhibitory activity against proteinases secreted by the cercariae freshly hatched 
from Biomphalaria glabrala strain snails us ing tr itiated elastin or azocoll as 
substrate. T he active component was flTSt applied Dn Sephadex G-75 and fractions 
(MW 65,000-40,000) exhibit ing the inhibitDry activity were further purified by 
CM-cellulose at pH 5.8 and 4.9. T he inh ibitDr that demonstrated about 50 times 
specifi c activ ity over the Dr iginal extract was used for charac!terization. It was 
stable after lyophilization and a t 4°C fDr at least 1 mo, but lost about 10% activity 
at 40°C for I h. Oxidation of the inhi bitor wi th N-chlorosuccinimide diminished 
the in hibi tDry activity indicating meth ionyl residue at the reactive center. The 
in hibitDr showed a wide spectrum of antiserine proteinase activity, including 
pDrcine pancreatic elastase, human granu locyte elastase, bovine pancreatic t ryp-
s in and <x-chymotrypsin. HDwever, no inh ibition was detected against clostridial 
collagenase and papain. Imm unologically, the inhibitor did not react with rabbit 
antiserum to hu man Dr rat seru m a,-antitrypsin. These fi ndings showed the 
ex istence of an epidermal protein which may act against external invasion of the 
parasite, suggesting that the inhibitDr may serve as a chemical barrier in the 
ep idermis. 
T he Effect o f Alp hu-Terthieny l and Ultruviolet Light o n Cul tu red Benign 
H uman Melanocytes. DAVID J. McLEAN, G. H . N. TOWERS AND PEGGY M. 
WARREN, D iv. of Derm. (OM, PW) and Dept of Bot.any (GT), U. of Brit. 
Columbia, Vancouver . . 
Alpha-terthienyl (a-t), a photosensitizer, is present in the marigold family of 
plants (T agetes species). CutaneDus hype rpigmentation persisting for at least 3 
yr can result in man fro m expDsure of the skin to cr-t and a low dose of ultraVIOlet 
ligh t. Normal human melanocytes were cu ltured fro m explants of neDnata l 
foreskins and adul t t runk skin. The dermatDmed t issue was exposed to 0.3% 
trypsin, 1% EDTA, pH 7.3 at 36°C for 15-30 minutes. The epidermis was lifted 
from the dennis and discarded. T he dermis was scraped to remove the remaining 
attached melanocytes. T hese cells were planted on t issue cul ture plates (Falco n) 
containing T hermanox plastic cover slips (Lux), and incubated at 36°C in MCCDY'S 
5A medium with HEPES buffer (GIBCO) supplemented with 10% fetal ~alf 
serum, 0.1 ILg/ m.l choleratoxin (Sigma), 147 IIg/ ml iSDbutyl methyIxanlhme 
(Sigma), and gentamycm (50 IIg/ ml), s treptDmycin (50 IIg/ ml), pemcIlIIll (50 "g/ 
ml) and am photericin B (1.25 "g/ ml). T he medium was changed every 3-4 days. 
On day 50, ,,-t 0.26 IIg/ m1 in PBS was added to. the cultured human melanoc~tes, 
and the cells were incubated fo r 10 min. The cells were then exposed to ultraVIOlet 
light (UV A, UVB) fro m a 150 watt Xenon source (Solar Light Co.) 2m W /cm' for 
100 secDnds. T he cover slips covered with cells were removed and processed for 
scanning electron microsr.opy. Cells exposed to. O"-t and UVL showed s tnkmg 
membrane damage. UVL or a-t alone did not produce this damage. Bullae 
uppeared on the surface of the melanocytes with in 10 min. The cells eventually 
ruptured. This destruction Qf melanocytes via a membrane effect may expl~m the 
pers istin(: hyperpigmentation secondary to pigment incont inence seen m the 
cl inical sItua tion. 
A utoradiogra phic Locnlizution of Androgen in Humster F la nk O.-gun 
Sebaceous Glands. R ONALD L. R IZER, AND HOBERT D . LISK, Dermal Research 
Depar tment, S. C. J ohnson & Son, Inc, Racine, WI and Department of B,ology, 
Prin ceton University, P rinceton, NJ. . 
It has been repDrted that androgenic t irnulation of sebaceous glands mVD lves 
the uptake of systemic testosterDne, its metabolism to. 5a-dihyd~otestosterone 
(DHT ), and subsequent seq uestermg of DHT by sebocyte nucleI. It has been 
suggested that only the proliferati ng basement membrane sebocytes ru'e afFected 
by androgens. H owever , Dthers have provided evidence that there are .2 dlStlllCt 
sites of and rogenic cDntrol in sebaceous glands, mitosis and lipogenesIs. Conse-
quently, we have used dry-mount autorad iography to defi ne the uptake and 
distribut ion of labelled androgen in the hamster fl ank organ sebaceous glan ds 
fD llowing u subcutaneous pulse of 1,2,5,6-'H- testosterone. We fo und that uptake 
und specific nuclear retent ion occur in d ifferen tiating sebocytes as well as cells in 
the busal layers and tha t labelled androgen muy diffuse rapidly in to the sebum 
from the capillary blood supply. On the basis of current models, nuclear retention 
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of steroid implies the presence of receptors, with concomitant hormone activity. 
Androgens, therefore, appear to be affecting lipogenic ceUs in the differentiating 
cell population as well as the proliferating cells at the periphery of the sebaceous 
gland acini. 
Variation in Sebum Fatty Acid Composition among Adult Human Males. 
MARY ELLEN STEWART, DONALD T. DOWNING, AND JOHN S. STRAUSS, Depart-
ment of Dermatology, Unive rsity of Iowa College of Medicine, Iowa City, Iowa. 
A previous analysis of all methyl-branched fatty acids in human sebum used 
lipids from a single subject. The present study used scalp lipids of 10 males (17-
21y), fractionated by TLC and by HPLC on Mg(OH),. The methyl esters of fatty 
ac ids from the wax esters gave saturated and monounsaturated series by TLC on 
AgNO, which were analyzed by capillary GLC for s traight- (StT) and branched-
chain (br) fatty acids. 
2 3 4 5 6 7 8 9 10 
Saturated 57.8 49.9 61.0 str even-C 50.3 47.1 52.7 45.5 49.8 51.6 . 49.6 
StT odd-C 12.3 14 .3 12.1 10.6 11.7 13.9 13.4 12.2 13.8 14.3 
iso even-C 0.5 0.7 9.2 12.8 3.4 2.1 2.9 6.8 2.1 3.6 
iso CUi 1.6 1.7 1.2 1.7 3.9 0.9 1.8 0.9 1.1 2.2 
anteiso 11.5 10.8 6.4 8.4 9.5 13.0 9.4 6.7 10.3 6.2 
other Me br 20.9 20.5 12.1 14.8 15.5 14.9 16.5 11.6 18.8 9.7 
multi br 2.8 5.0 6.3 6.3 6.3 3.5 6.3 4.1 3.9 3.0 
Monounsaturated 
70.1 65.4 str even-C 78.2 71.8 68.7 64 .3 74.1 71.6 73.5 71.9 
Str odd-C 12.2 16.5 10.3 9.3 10.3 14 .5 13.6 9.8 16.1 14.6 
iso 1.0 1.0 15.7 20.4 6.6 4.5 5.4 13.6 4.6 10.4 
ante iso 8.7 10.7 5.3 6.0 8.9 8.9 7.5 4.7 9.2 10.6 
T hus, sebum fatty acid co,,!position varies widely between subj.ects, espec iall~ in 
amounts of iso-branched aCIds, and further data show that mdlvldual compOSItIOn 
is maintained even after profound reduction in sebum synthesis by 13cis-retinoic 
acid. This and data from other species, suggests that branched chain fatty acid productio~ is cont~olled and does not resul t s imply from availabil ity .of sh~rt­
chain branched aCIds produced by degradatIOn of the branched-cham ammo 
acids. 
Lipid Peroxide Formation in Epiderm a l Microsomes: Studies on the Role 
of S uperoxide , Hyd.rogen Peroxide and Singlet Oxygen. RAKESH DIXI'I' 
HASAN MUKHTAR, AND DAVID R. BICKERS. Dept of Dermatology, Case Western 
Reserve University and VA Medical Center, Cleveland, Ohio. 
Skin is exposed to a variety of environmental agents which may have toxic 
effects related to the generation of reactive moieties such as free radicals that 
could lead to lipid peroxidation (LP). Photosensitization of skin on exposure to 
certain drugs and light as well as the aging of human skin are thought to be 
related to increased perox idation of membrane lipids. Little is known concerning 
the mechanism of LP in skin. This study assessed the enzymic (NADPH-sup-
ported) and nonenzymic (ADP-Fe"+ or ascorbate- induced) perox idation of micro-
somal lipids in skin. III vitro incubation of microsomes prepru'ed from epidermis, 
dermis or whole skin with NADPH, ADP-Fe''', or ascorbate resulted in several-
fold augmentation of lipid peroxide production as measured by malondiald~hyde 
formation. 'Phe epidermis was the major skin site of enzymic as well as nonenzymic 
LP. Epidermal li pid peroxide formation was inhibited by the singlet oxygen ('0,) 
quenchers, 2,5-dimethylfu ran, histidine and fJ-carotene whereas the OR scaven-
gers, benzoate, mannitol and ethyl alcohol had no effect. Superoxide dismu tase, 
a scavenger of superoxide, a lso had no protective effect on NADPH-dependent 
LP of epidermal microsomes. Vitamin E, EDTA, Mn'+ , cytochrome c"+ and 
catalase each substantially inhibi ted epidermal lipid perox ide formation. Incu-
bation of microsomes with glutathione or epidermal cytosol caused significant 
increases in NADPH-supported LP. These studies demonstmted that polyunsat-
urat~d lipids of skin microsomes are susceptible to peroxidation. Chemical agents 
known to protect against the toxic effects of singlet oxygen and hydrogen perox ide 
inhibited microsomal LP suggesting that these moieties may play some role in 
mediating the reaction. 
Suppression of Aryl Hydrocarbon Hydroxylase Activity in Hairless 
Mouse Skin. S.M. PUHVEL AND D.C. ERTL, D ivision of Dermatology, UCLA 
School of Medicine, Los Angeles, Californ ia. 
Recently it was reported that aryl hydrocarbon hydroxylase (AHH) activi ty 
and inducibility was reduced in both involved and un involved epidermis from 
pso riatic patients (C hapman et aI, Lancet 297, 1979). In this study we found that 
induction of AHH activity by 2,3,7,8-tetrachlorod ibenzo-p-d ioxin (TCDD) was 
significantly reduced in hairless mouse epidermis which had previously been 
stimulated to a hyperkeratotic and/or hyperproliferative state. Hyperproliferntion 
was induced in dorsal skin of hairless mice by either (n) twice daily topical 
application of 50% oleic acid for 4 days, or (b) 15 to 20 consecutive scotch tape 
strippings of the stratum corneum, followed by a 72 hr rest period. AHH activity 
was induced by topical application of 0.1 p.g of T CDD in acetone, for 2 consecutive 
days. Control animals from both treatment groups were treated with acetone 
aIone. Other age matched controls were treated with TCDD or acetone directly 
without any epidermal proliferative s timulation. Animals were sacrificed 24 hr 
after TCDD or acetone application, the epidermis isolated and the AHH activity 
of the epidermal homogenates assayed using benzo(a)pyrene as substrate. Results 
indicated that in untreated control animals topical TCDD application induced a 
26- fold increase in epidermal AHH activity. Animals in wh ich the epidermis had 
been made hyperproliferative by treatment with oleic acid , or scotch tape strip-
ping of stratum corneum, exhibited only a 6-fold increase in epidermal AHH 
activity following TCDD induction. These resul ts indicate that the state of 
epidermal differentiation sign ificantly affects AHH inducibili ty. 
Age Related Abnormalities of the Dermal Elastic Fibers and their Simu-
lation by Enzymatic Digestion . I. BRAVERMAN AND E. FONFERKO, Dept. of 
Dermatology, Yale Univ . Sch. of Medicine, New Haven, CT. 
We studied by light and electron microocopy the elastic fibers in exposed 
forearm and sun protected buttock skin of 37 non-diabetic normal persons 18-93 
yr old in order to distinguish the changes of actinic elastosis from those of 
chronological aging. The abnormali ties were dissimilar. The aging changes in the 
30-50 yr olds were widening of the microfibrillar dense zones .of the elastic fibers 
with cyst and lacunae formation. From age 50-70, the cysts and lacunae enlarged 
producing spli tting of elastic fibers into their component skeleton fibers. From 
age 70-93 elastic fibers disintegrated into fibrils and gTanules. In one person, 
finely fi lamentous structures devoid of elastin were seen. A minori ty of fibe rs was 
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affected in those under 70, but a majority in those over 70. These changes 
occurred in the absence of inflammatory cells. Elastogenesis occu rred in t hose 
over 50, but the elastic fiber was loosely rather than compactly assembled. 
Incubation of dermal slices from buttock skin of 18-20 yr old non-diabetic adults 
with porcine pancreatic elastase and bovine chymotrypsin produced fiber abnor-
mal ities that simulated the naturally occurring age related changes. The features 
of elastosis we l'e not produced. We propose that in cutaneous aging a spontaneous 
slowly prOb'fessive degradative process inherent in the elastic fiber is occurring 
that can be enzymatically accelerated by elastase and chymotrypsin. 
Scleroderma Mononuclear Cell Factor s and Collagen Synthesis. JEROME 
S. PERLISH, VILMA CARTER AND RAUL FLEISCHMAJER, Department of Derma-
tology, The Mount Sinai School of Medicine, New Yo rk, New York. 
Scleroderma is a disorder of unknown etiology characterized by mononuclear 
cell infiltrates and an increased deposition of collagen and fibronectin. F ibronectin 
has been shown to enhance coUagen synthesis in liver deri ved epi thelial cells . 
The purpose of t his study was to determine in cultured fibroblasts (a) whether 
mononuclear cells release a factor(s) that enhances coUagen synthesis and (b) 
whether fibronectin also may playa role with respect to collagen synthesis. Early 
passage normal and scleroderma dermal fibrob lasts were b'fown tn Eagle's Mini-
mum Essent.ial Medium and exposed to condi tioned medium fTom nonst imulated 
and Phytohemagglu tinin-P stimulated normal and scleroderma mononuclear 
cells. The incubation was continued in the presence of "IC-proline for 24 hr and 
I"C-hydroxyproline (collagen) dete rmined. There was a decrease in coll agen 
syntheSIS rangtng from 9 to 45% (6 cases) when cond ItIOned medIum from 
stimulated normal mononuclear cells was tested against normal fibrob lasts. In 
contrast to th is the same fibroblasts exposed to conditioned medium from 
stimulated scleroderma mononuclear cells increased collagen synthesis from 16 
to 43% (6 cases). However, the most striking increase in activity was noted when 
scleroderma fibroblasts were exposed to medium from stimulated scleroderma 
mononuclear cells (146%). Normal and scleroderma ~apillary fibrob lasts were 
exposed to 30 p.g/ml fibronectin in the presence of 'C-proline for 24 hr and 
procollagen III determined by radio-immunoassay. Fibronectin had no effect on 
collagen synthesis by either normal or scleroderma fibroblasts: In summary, 
scle roderma mononuclear cells have been shown to release a factor(s) which 
stimulates collagen synthesis in fibroblasts. 
Reduction of E umelanin by the Activation of Glutathione Reductase (GR) 
and Gamma Glutumyl TTans peptidase (GGTP). I<. YONEMOTO, I<. FUKU-
YAMA, G. GELLI N, AN D W.L. EpSTEIN, Department of Dermatology, Unive rsity of 
Califo rnia, San Francisco, California. 
Both GR and a redu ced form of gluta thione (GSH) are higher in white skin 
than in black skin (Halprin and Ohkawara, Arch Derma/ot 94:355, 1966). We 
in vestigated the correlation between elevation of GR and the function of mela-
nocytes in vivo and in vitro. Pigmented ears of 6 Uscd strain mice were treated 
with 3 topical applications of 1 M 4-tertiary butyl catechol (TBC)' a depigmentin g 
chemical, at 48 h intervals and biopsied 24 h later. Human melanoma cells (M3-
122) were cul tured in BME medium supplemented with 10-< M TBC for 2 h and 
collected at various times after treatment. Nontreated ears and melanoma cells 
served as contro ls. They were homogenized in 50 mM Tris-HCI buffer, pH 8.0, 
containing 25 mM sucrose. GR in the supernatant was measUl'ed by a spectroph o-
tometer at 340 nm using NADPH as the cofactor. The eumelanin content was 
measured by absorbance of 400 nm and GGTP assayed using L-y-glutamyl-p_ 
nitroanilide as substTate. GR was 20.6 ± -4.8% higher in TBC o'eated skin. 
Elevation in the treated cells was seen by 24 h (18.3 ± 4.0%) and 42 h (32.5 ± 
3.0%) post-treatment but not earlier. The nontreated cells were dru'k brown. By 
42 h post-treatment t hey were brownish-white with eumelan in reduced 27.6 ± 
5.1% and GGTP increased 31.4 ± 2.4%. These results demonstrate that melanocyte 
function is modified by TBC which causes the activation of GR. The GSH thus 
produced may be aided by GGTP to form other molecules such as cysteinyldopa. 
This skin color lightening may be due to inhibit ion of eumelanogenesis and 
enzymatic s timu lation of pheomelanogenesis. 
Evolution und Development of Human Axillary Sweat Glands. REBECCA 
LEIDAL, RONALD RAPIN I, FUSAKO SATO, HARRY T UNG, KENZO SATO, Depart-
ment of Dermatology, Univ. of Iowa Hospi tals and Clinics, Iowa CitY,lowa. 
Axillary wetness and odor can be the cause of gTeat social and hygienic concern 
for adul t humans. We challenge the classical concept that there ex ist 2 distinctive 
types of sweat gland in the human axillae: the eccrine and the apocrine. The 
former causes wetness and the latter perfo rms pinocytotic secretion of potentially 
odoriferous substances. Skin biopsies (0.13 cm' ellipses) were obtained from the 
axillary skin of 9 male subjects ages 6 through 18 years, and a ll the sweat glands 
were isolated under a stereo microscope and photob'faphed. Since the gross mor-
phology of the isolated sweat glands showed a considerable variation within the 
same individual, we classified them into 4 tentatively defined types: classical 
,,:pocrine glands, classical eccrine glands,. apocrine-I.ikeglands, and large eccrin~­
It ke glands. The glands were then subjected to hght and electronmlcrOSCOP1C 
studies. The apocrine-like gland differs from the classical apocrine gland by 
having a long duct which does not open into the hair fo llicle, and an irregular 
tubular diameter with a combination of eccrine-like tubu lar segments and apo-
crine-like d il ated segments. The rela ti ve number of apocrine- like glrulds increases 
with age from 0% in the 6 to 8 yr old to 31% of all the axillary glands in the 18 YT 
old. The dilated segment of the apocrine-li ke gland showed a typically apocrine 
fine morphology, and the eccrine- like segment of the same gland very often 
showed an eccrine-like fine morphology. Since the dilated segment of the apo-
crine-like glands shows copious serous fluid secretion when cannulated and 
stimulated in vitro, they represent a hitherto unknown group of axillary glands 
which, together with the eccrine sweat glands, contribute to overa ll axiJlmy 
wetness. 
Enh ancem en t of Specific Immunofluorescence Findings with Use of a 
Para-P henylenediamine Mounting Buffer. J.C. HUFF, W.L. WESTON, De-
partment of Dermatology, University of Colorado School of Medicine, Denver, 
Colorado. 
A major difficu lty encountered in immunofluorescence techniques on t issue 
sections is fad ing of specific staining with prolonged examination. In an attempt 
to overcome this problem, we have used a mounting buffer containing .1% para-
phenylenediamine (PPD) . Use of this buffer was previously described (J Immll1101 
Me/hods 43:349, 1981) as a method to prevent fad ing of specific fluorescence 
during examination of cells in an antinuclear antibody test. Sections of skin 
biopsies known to contain deposits of IgG, IgM, IgA, Ca, or fibrin were stained in 
duplicate with fluorescein-conjugated monospecific antibodies to these immuno-
reactants. The PPD mounting medium was applied to one slide; the mounting 
medium without PPD was applied to the duplicate. On slides with the PPD 
mounting buffer, specific staining was preserved through hours of examination. 
Fading occurred within seconds on slides without PPO. Other advantages 
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achieved with the use of the PPD buffer included better morphologica l de ta il , 
inc r eased contrast between specific findings, a nd preservation of specifi c sta ining 
t hrough m onths of s torage of stained sections. Use of the PPD moun ting buffer 
enha nces specific im_munofluorescence staining and greatly fac ili t.ates immuno-
fluorescence examinations of skin biopsies. 
Effect of Doxe pin Hydrochloride on Acute and Chronic Urticaria . J .E. 
BERNSTEIN. Section of Derma to logy, U ni versity of Chic~go, Chicago, Illinois .. 
Previo us studIeS have dem ons trated a signIfican t antIpruntIc effect for tOPI-
cally a pplied doxepin hydrochlorid e (D) in experimenta lly induced pruritus. In 
o rde r to evahlate whether such a ntipruritic ac tivity might be obser:,,:ble with 
systemic admInis tratIOn of 0, as well .as whether such anUprurItIc activity might 
prove clim~a11y u~eful , 11 patients With urtican a pood ;; r espons ive to standard 
a n t ihistamme regimens were treated With orally admInistered 0 over pen ods 
ran g ing from 2-18 mos. T est subjects inclu ded 9 patients with chronic urticaria 
(mea n durat ion 3.5 years) a nd 2 patients with acute ur t ica ria. All subj ects we re 
started o n 25 mg 0 t.i.d. a nd increased to 50 mg Li.d. if necessary. Nine subj ects 
had total suppression of their ur t icaria wi thin I week of 0 ad ministration . T wo 
a t ie n ts (J with acute a nd 1 ~ith chronic urti caria ) had par t ia l suppression, with 
fewe r e p isodes of ur t lca and Itchmg after 1 week of treatment , a nd D dosa!;e was 
inc r eased to 50 mg Ll.d., With resultmg tota l suppreSSIOn of thell· urt lcan a. 
Minimal ~edati ve side effec ts we re noted with 0 treatmen t and such side e ffects 
wer e s igmficantly less prom ment than those accompanymg prevIOus system ic 
antihistamine therapy. The responsiveness of these 11 subjects to relatively sma ll 
systemic dosages of 0 suggests that such a therapeut ic regimen may prove 
cl inicall y useful in many patients with acute or chronic urtica ria. 
The Histology of Congenital Ne vi : RA. S ILVERMAN, A.R RHOD ES, T.J. 
HARRIST, AND J .W .. MELSKI. Departments of Dermato logy, Pathology, a nd Med-
ic ine H arvard M edical School, Boston, MA. 
T h e histologic features of congenital nevoceUular nevi (CN) a nd acquired nevi 
(AN ) we re studi~d in a p~dia tr i c popula tion. We sent questionnaires to parents 
asking t he age 0 1 onset 01 a ll nevocellula r nevel (NCN) accesslOned during a 28 
mo p e riod . Of 275 qu estionna ires sent, 169 were returned, providing h istori cal 
data for 210 NCN. H&Esections were subjected to s tandardized blind assessment 
by 3 revie wers. NCN were defined as CN if noted within the firs t week of life, AN 
if noted a fter age 2 yr , a.nd indete r!"ina te (I) if noted from 1 wk to 2 yr. Of the 
first 80 N CN examllled (Irom 52 patients), 40 were CN, 30 AN, 3 I, a nd 7 unknown. 
The age at excis ion was less for pa tients with CN (9 ± 5 yr. mean ± SO) than AN 
(14 ± 4 y r) (p < 0.0 1). Size, represented by the smallest dia meter of the specimen 
e llipse, was larger for CN (l4 ± 9 mm) tha n AN (4 ± 1 mm) (p < 0.01). Of the 38 
CN a nd 17 AN in which nevus cell depth could be accurately determined, nevus 
cell s were in the lower two-thirds of the reticular derm is or pariniculus (LO) in 34 
C N a nd 4 AN, the upper third of the ret icular dermis or papillary dermis in 5 CN 
a nd 12 AN, a nd in epidermis only in 1 e N a nd 1 AN. Nevus cells were detected 
within one or more appendages, blood vessel walls, perineural shea ths, or ly m-
phaticS in 34 CN a nd 14 AN; a nd were detected both in one of these structure" 
a nd the LD in 32 CN a nd 3 AN. The most sensitive finding for CN was nevus cell 
depth to LD, and the most specific find ings were nevus cells in blood vessel walls 
(4 C N vs 0 AN) a nd eccrine ducts (5 CN vs 0 AN) . Because these his tologic 
featu res we re not 100% sens itive and spec ifi c in differentiating CN from AN, we 
conclude th at the predictive value of histology in defining CN should be inter-
preted with caut ion. 
E ffect s of Low Oxygen T e n s ion on Neonatal Mouse Epidermal Cell Cul-
t ures- ALICE PENTLAND AND CYNTHIA MARCELO. Depa rtment of Dermatology, 
Univers ity of Michigan Medical School, Ann Arbor, Mi . 48109 
Epiderma l ce ll cultures a re grown at a jJa rtial oxygen pressure (PO, ) of 21%. 
yet o ur m easurements of oxygen tensIOn 111 the human basal layer by pola ro-
graphiC e lectrode shows th e PO, to be 8%. Measurement os psori atic plaques 
s hows a doubling of PO, over baseline va lues, suggesting oxygen may help regu late 
epide rma l proliferation. We therefore asked (1) does oxy.gen regulate epidermal 
prolifera tIOn at PO, < 21%, (2) does cha ngi ng PO, alter epiderma l differentiatIOn? 
Cells were grown in a Heraeus type B 5060 EI< / O, incubator wi th continuous 
feedback control of 0 , tension by Clark electrode. Oxygen concentrations of 5, 
7.5 10, 12.5. a nd 21% were s tud ied. Cell proliferation was assessed by tritiated 
thYmidine (,'H-Tdr) incorporation into DNA and a utoradiogra phy. D iffe re ntia-
t ion was assessed by electron microscopy (EM), phase microscopy a nd polyacryl-
amide gel electrophoresis (PAGE). Ra tes of protein synthes is were assessed by 
Lowrey assay of isolated protein fract ions. Culture response to prolif~rative 
stimuli was s tudied us ing 12-0-tetra-deca noylphorbol-13-aceta te (TPA) a nd 8-
BrcAMP. "H-Tdr inco rporation into DNA a nd a utoradiogI·aphy showed cell 
p ro liferation was arithmetically inhibited as oxygen tension decreased. Inhibit ion 
was reversed after 5 days culture at a PO, of 21%. Cells treated with 8-BrcA MP 
or TPA increased their baseline prol ifera tive ra te cha racte ristically at a ll oxygen 
te ns ions. EM and phase microscopy showed li ttle difference between low PO, a nd 
control cul tures. Lowrey assay of fractionated proteins showed no changes. On 
PAGE,.some changes in protein ba nd dens ity were see n. We conclude (1 ) oxyge n 
can selectively regula te epidermal cell proliferation and differentiat ion (2) this 
regu lation may be important to wou nd healing a nd disease s ta tes. 
The H ealing of Partial Thickness Wounds is Stimulated by Externa l 
E lectrical Current. OSCAR M. Al.VAR EZ, PATRICIA M. MERTZ. RICHARD V. 
SMERB EC K, AND WILLIAM H. EAGLSTEIN, Department of Dermatology, Univer-
s ity of P ittsburgh School of Medicine, Pittsburgh, PA. 
W e studied the effe cts of di rect electric current supplied by a n ene rgized s il ver 
coated electrode on dermal and epiderma l wound healing. Keratome induced 
wounds (0.3 mm deep) on the skin of young domestic pigs were treated with 
either a n energized (50-300 JlA) electrode (DC), an unenergized electrode (pla-
cebo) or left untreated. Wounds were excised on days 1-7 a fte r wounding a nd the 
epidermis was separated from the dermis. The epidermal sheet was visua lly 
eval uated for integrity and the dermis was assayed for coll agen biosynthesis by 
measuring iso tope incorporation into collage nase sens itive prote in . Derrnal col-
lagen biosyn thesis between trea tment b'fOUPS did not diffe r markedly on days 1- 4 
post-wounding. However, a highly significant increase (p < 0,00 I) in collagen 
productio n was obse rved on days 5, 6 and 7 in wounds treated with DC. T he 
dermis fr om wounds subjected to DC demonstrated not only a 28% increase in 
protein content bu t also a 109% increase in labeled collagen between day 4 and 
day 5 after wounding. A cha racteristic increase in collagen biosynthesis was 
observed 24 hr a fter wounding in the dermis of wounds from a ll treatment groups. 
The ra te of wound re-epithelialization was a lso s ignificantly accelerated (p < 
0.05) in DC treated wounds. The t ime needed for 50% of the wounds to heal was 
4.6 fo r un trea ted, 4.1 for pl acebotreated and 2.9 for DC-t reated wounds. These 
resu lts demons trate that the proliferative and/ or fun ctiona l capacity of epithelia l 
and connect ive t issue cells involved in rellair und rege neration can be affected by 
a n e lectrical fi eld. 
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Lamellar Ichthyosis Stratum Corneum Contains increased N-Alkanes. 
MARY L. WILLIAMS AND PETER M. ELIAS. Derma tology Service, Vet.e rans Ad-
ministration Medica l Center and Department of Dermatology, University of 
Cali fo rnia School of Medicine, San Francisco, California. 
Because scaling abnormali ties have been associa ted with certain disorders of 
li pid metabolism, e.g., x- lin ked ichthyosis a nd Refsum 's disease, we a lso sought 
evidence of lipid abnorma lit.ies in a nother recessive disorder. lumella r ichl hyosis 
(L/). Scale from prev ious ly untreated skin sites of palients with LI (n = II ), 
epidermolytic hyperkeratosis (n = 5), ichthyosis vulgaris (n = 4) x-li nked ichth-
yosis (n = 4), psoriasis (n = 4) a nd norma ls (n = 6) was extracted a nd subjected 
to qua ntitative thin layer chromatography (TLC) . The most non· polar neu tral 
lipid fraction contained sterol and wax esters, squ alene, a nd n-alkanes as de ter-
mined by TLC subfractionation in petroleum ether and glass capilla ry-gas li quid 
chro matography- muss spectrometry_ Whereas a ll LI pat.ie nts demons trated in-
creased n-alka nes (L1:24.9 ± 0.7% vs. NI:5.5 ± 0.2%; p < 0.00 1), some patients 
with th e other sca ling dermatoses also demonstra ted this abnorma li t.y. Although 
the td glyce ride:free fatty ac id fract ion was reduced in Ll (I 6.5 ± 0.7"; (L1) vs. 
26.6 ± 1.4% (Nl); p < 0.02), the free s terol, sterol a nd wax eSler, and ceramide 
fractions were normal. Both laboratory contam ina nts a nd baclerial degrada tion 
of lipids after extraction were excluded as sources of n-alkanes. Moreover, s ince 
no differences were found in n-alkanes of sca le in patients on or off 13-cis ret inoi c 
acid, in pre-school childre n vs. older patients, or in palm/sole vs. other sites, 
se baceous lipids also are a n unlikely source. These resul ts demonstl·a te increased 
n-a lka nes in a ll patients with la mell ar ichthyos is a nd in some pa t ients with other 
scaling de rmatoses. Both the source of these n- alka nes a nd their role in the 
pathogenesis of these diseases remains to be determined, 
Scientific Session A, 8:30-12:30 AM (Congressional/Senate Room) , Rus-
sell T . Hall, M.D., Presiding 
The Role of Epidermal Langerhans Cells in t h e Inductio n of All e rgi c 
Contact Sensitization. I<. TAMAKI , M. iIJI MA, D.N. SAUDER, S .1. KATZ, Derm. 
Dept. , Univ. of Tokyo, Japan a nd De rm. Branch, NIH, Beth., Md. 
Epiderma l cells (EC) conjugated with trinitrobenzenesulfonate (TNBS). wh en 
injec ted intraperitoneally (lP) , induce hapten specifi c all ergic contnICt se nsitiza-
t ion (ACS). In this s tudy we sough t to determine whether La ngerhans cells (LC) 
a re essential fo r this hapten specific ACS. BALB/ c EC were deple l.ed of LC by 
treating with mouse anti-Ia antisera a nd complement. Cells t realed wilh norm al 
mouse se rum a nd complemen t were used as_ control. S ubsequ ently the E C were 
conju gated with I mM TNBS a nd 2 X 10' viable cells were injected lP into 
syngeneic m ice. 7 days later 20 IU of 1% trin itrochlorobenzene (TNCB) was 
applied to the ear a nd 24 hours later ear swelling was assessed. Ani ma ls receiving 
LC depleted EC ex hibi ted less ear swelling t ha n those receivi ng control EC (4 5 
± 10% of conu·ol) . When these mice we re subseq uently painted on the shaved 
abdo men with the usua l sensit izing dose of 7% TNCB and then skin tes ted , the 
a nimals which had received th e LC depleted EC were again less sensitive. This 
hyporespons iveness resul ting from the IP injection ofLC deplel.ed EC was verifi ed 
us ing the murine keratinocyte cell line (Pam) which is devo id of LC. Pam cells 
con jugated with TNBS anrl injected subcuta neous ly ind ucerl st rong ACS. how-
ever when injected IP there was a ma.rked reduction in ear swelling (20 ± 9% of 
that induced in TNCB pa inted mice). When these mice were then painted wilh 
7% TNCB, a nd skin tested again , they were fou nd to be relatively unrespons ive 
(38 ± 9% of control) . T hese resul ts indicate that Langerha ns cells pl ay an essential 
l"Ole in the indu ction of ACS a nd in the absence of Langerhans cells , I P adminis-
te red haptena ted EC, induce partial immunological unrespo nsiveness. 
Effects of UVB on the Induction of Photoalleq,tic Contact Dermatitis in a 
Murine Mode l. RD. GRANSTEIN AND W.L. MORISON , Cance r Biology Pl"Ogram. 
NCI-Freclerick Cance r Resea rch Facility, Frederick, Ma ryland. 
A murine model for photoallergic cont.act dermatitis (PCD) was recenlly 
described (Maguire HC, I<aidbey I<H, presentation at Eastern Regiona l Mee ting, 
S ID, Oct. 4, 1981) . We have employed this mod el to investi gate th e role of UVB 
radiation in the induction of PCD to 3,3 ',4',5-tetrachlorosa licyla nilid e (T CSA) . 
Inbred BALB/ c mice were injected i.p. with 150 mgl kg of cyclophosphamid e 3 
days prior to sensitization. On 2 consecutive days, 20 A of 1% TCS A was applied 
to a shaved dor,sal a rea and a nima ls were d ivided into 2 groups, receivipg eiql er 
1.02 X lO" J/ m- of UVB (280-320 nm) radiation followed by 1.02 X 10" J/ m- of 
UV A (320-400 nm) radia tion (Mylar-filtered) or UVA alone. The ears of the 
a nimals were protected during irradiation. Seven days after sensitization, 5 A 
of 1% TCSA was applied to each side of each ear followed by 1.02 X 10" Ji m' 
of UV A radiation. Ear swelling 24 hr after challenge was used as a measu re 
of sens itivity. No significant difference was found between the gr,?up sensI -
t ized with UVB plus UV A (mean ear swelling = 14.3 ± 4.0 cm X ]0-.') and t~e 
group sens itized with UVA alone (mean ear swelling = 16.0 ± 5.0 cm X 10-·') 
demonstra ting tha t UVB is not required for sens itization. S ince UVB exposure 
can suppress systemically the induction of allergic co ntact dermatitis, the effect 
of antecedent UVB irradiation on induction of PCD at a different site was 
evaluated by irradiat ing the shaved abdomen <I f BALBl c mice with 1.2 X 10" J I 
m' of UVB 6 days prior to sensitization on the dorsu m with T CSA plus UVA. 
Marked suppression was obtained. Thus, PCD, like allergic contact dermatitis, 
can be suppressed by prior UVB irradiation of the a nimal at a distant site. 
Acute, Low Dose Ultraviole t-B Irradiation Impairs Local, but not Sys-
temic Induction of Cell-Mediated Immunity . TANDY FREEMAN , P.R. BERGS-
TRESSER, AND J .W. STREILEIN , Depts. Cell BioI. & In t. Med., UTHSCD, Da llas, 
Tx. 
Skin cancer has been causally linked to chronic ul traviolet rad iation, primarily 
to radiation within the ul t raviolet-B (UVB) spectrum. In mice, low doses as well 
as high doses of UVB delivered acutely or chronically will impair development of 
contact hypersensitivity (CH) to s imple haptens. While large doses of UVB are 
grossly destructive to skin (and proba bly activate systemic immune suppresslOn,). 
low doses a re thought to effect stn ctly loca l cha nges Via Langerhans, cells. 1 0 
examine this issue further, C3H mice received low dose UVB (20mJ / cm- da lly for 
4 days) to abdominal wall skin: panel A was painted then with dinitroOuorobe."-
ze ne (DNFB) on irrad ia ted skin; pa nel B was pa inted on dorsal. unirrad ia led skill; 
panel C received foot pad injections of DNFB-derivatized spleen cells. When ea r 
challenged with dilu te DNFB, panel B, bu t not A, displa~ed CH: when chal lenged 
with haptenated spleen cells subcu taneously, pa nel C displayed llltense delayed 
hypersensitivi ty: Thus, low dose, acute UVB irradiation im pairs only the indu~­
lion of cell -mediated Immul1l ty th.rough Lrradlated skin; systemic suppression IS 
not activated. This local effect proved to be trivia l in some mice (BA LB/c, AI J , 
DBA/ 2, and BIO.D2), but profou nd in others (C3H, C57BL/ 6, (A/J X C57BLI 
6)F ,) indicating that the trait is governed by dominant genetic facto rs. We 
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conclude that low dose UVB irradiation produces exclusively local immunologic 
effects, directed at Langerhans cells whose antigen-presenting potential is dis-
rupted. S ince susceptibili ty to UVB perturbation of antigen presentation acts as 
a dominant gene effect, this model system seems par ticularly appropriate to study 
interactions of immunity and genetics in the development of, and resistance to, 
UVB- induced cutaneous neoplasms. 
R esp on se of Langerhans Cells in Hu~an S~in Gr a fts on Nude Mice to 
B eta-Me thasone Valerate and lntravlOle t LIght. G. K RUEGEH, M. EMAM , 
Department of Medicine, University of Utah, Salt La ke City, Utah. 
Using bone marrow reconstitution of lethally irradia ted mice, antigen specific-
ity and functional assays for Langerhans cells (LC), investi gators have concluded 
that LC are probably terminally differentiated macro phages of bone marrow 
origin. We have studied human LC in a nonirradiated system, split-thickness skin 
grafts on nude mice. Identification of LC is by stains for ATPase activi ty and 
monoclonal antibodies specific for Ia antigens of LC, " Ia" (mouse), and " HLA-
DR (human). Analysis of untreated grafts reveals an initial reduction in LC to 
30% of pregraft numbers by AT Pase and to 75% of pregraft numbers by " Ia. LC, 
all human, persist at th is level for the life of the graft. N o mouse LC have been 
seen in any of the human grafts. LC were altered in grafts by local intensive 
ul traviolet B light (UVB) 400 mj/cm" X3, and by a potent topical cor ticosteroid 
«betamethasone valerate (BV» for 5 days. T he table presents the density of LC 
as a percent of control at 2 time intervals post-treatment. Similar changes in LC 
density occur in the adjacent mouse skin bu t return to normal more rapidly than 
the graft. 
(n = 40 
Day 2 AT Pase 
ala 
Day 10-16 ATPase 
a la 
400 mj UVB/cm' X3 
124% 
21% 
81% 
31% 
0.1% BV 
47% 
62% 
122% 
l.0% BV 
.4% 
32% 
102% 
56% 
These ex periments sugggest that LC either repopulate the epidermis (not termi-
nally differentiated) or more likely, only lose certain markers (differential loss of 
markers with different therapy). 
Sy s temic Suppression of Contact Hyper sen sitivity in Mice by Treatment 
with Psoralen Plus UV A Radiation. MARGARET L. KRl I'KE, WARWICK L. 
MORISON, AN D J OHN A. PARRI SH, Cancer Biology Program, NCI-Frederick Can-
cer Research Facili ty, Frederick, Maryland and Dept. of Dermatology, Harvard 
Medical School, Boston, Massachusetts. 
Exposure of mice to UVB radia tion prevents t he development of contact 
hypersensitivity (CHS) to chemicals that are applied subsequently on unin a-
diated skin. We asked whether psoralen plus UVA radiation (PUV A) would 
produce the same immune suppression. C3H-mice were treated on the back with 
22 kJ /m' UVB radiation from FS40 sunlamps or i.p. with 0.4 mg 8-methoxypso-
ralen and , 45 min later, wi th 54 kJ l m' Mylar-fil tered UVA radiation from PUV A 
bulbs. D initrofluorobenzene (DNFB) was applied to the shaved abdomen on day 
4; CHS was assessed 6 days later by painting the ea rs with DNFB and measuring 
ear swelling after 24 hr. The UVB and PUV A treatments resulted in similar 
suppression of CHS: % suppression with UVB = 64.6; PUVA = 52.4 (mean of 8 
experiments). Six days after DNFB sensitization, 10" spleen cells fTom the 
suppTessed mice were injected i.v. in to normal mice, which were then sensitized 
with DNFB. Spleen cells from UVB- and DNFB-treated mice or P UV A- and 
DNFB-treated mke suppressed the response of the recipients to DNFB. Cells 
fro m unsensitized, irrad iated mice or sensitized, un irradiated mice were not 
suppressive. Separation of the spleen cells on nylon wool columns enriched the 
suppTessive activity of cells from UVB-treated mice, but abolished the activity of 
cells from the PUVA-treated mice. Thus, PUVA and UVB treatments are similar 
in that both suppress CHS and both induce suppressor cells. However, the 
suppressor cells induced by PUV A appear to belong to a diffe rent lymphoid cell 
population than those induced by UVB, suggesting that the cellular mechanisms 
of suppression by the 2 agents may diffe r. 
Investigations of Glial Proteins S-100 and GFA in Human Dendritic Cells 
ilJ the Epidermis and Lymph Nodes. GEOFFREY ROWDEN, KUALlD SHEIKH, 
BISHNU PRIYA MISRA, HOWARD HIGLEY , MELANIE RELFSON AND El1.EEN CON-
NELLY, Depar tment of Pathology, Loyola University, School of Medicine, May-
wood, Illinois. 
We investigated cytoplasmic antigens that might occur in Lange rhans cells 
(LC) and other related cells in lymph nodes, i.e., interdigitating reticulum cells 
(ICS). Antisera were produced in rabbits and guinea p.igs against {ili al fib rilla ry 
acid protein (GFA) and the S- IOO prote in soluble in 100% ammomum sulphate. 
Calf brain was the source of the antigens. Indirect fluorescence and peroxidase 
staining was carried out on froze n sections and formalin-fi xed paraffin embedded 
material fTom normal skin and nodes, as well as on cases of dermatopathic 
lymphadenopathy. A specific localization of S- I00 protein, bu t not GFA was 
detected in normal nodes in the cytoplasm of cells typical of IDCs. These findings 
were confirmed in pathological material, when laTge numbers of IDCs are present 
in the paracortical zones. Staining was also noted in dendri tic cells in the dermis 
and supra-basal regions of human epidermis. The exact cellulaT localization of 
the S-I00 protein was investigated by means of immunoperoxidase staining at the 
electron microscope level. These findings extend the possible methods, by means 
of which, the relationship of LCs and IDCs may be investigated. S-100 protein 
may prove of impor tance as a cytoplasmic antigeni c marker of such cells in 
retrospective investigation of various skin diseases, that may be carried out on 
conventional histologic preparations. 
A Role for Anti-Hapten Antibody in Regulation of Contact Hypersens i-
tivity. SAJlnA SULLIV A N, PAUL R . B ERGSTRESSER , AND J .W . S TRE ILEIN , D cpts. 
of Cell Biology & Internal Medicine, UTHSCD, Dallas, TX. 
. Understanding the regulation of contact hypersensitivity (CH) offeTs hope that 
the clinical disorder may submit to specific immunotherapy. In mice, CH to 
trini trochlorobenzene (TNCB) is achieved in the face of strong down-regulation 
by T suppressor ceUs. By contract, Syrian hamsters produce anti-TNP antibody 
during immunization for CH, but do not appeal' to activate suppressor T cells. In 
comparative studies of CH to TNCB in mice and hamsters, we have found that 
both exhibit a cyclophosphamide (CY)-sensitive, down-regulation that operates 
when ears are challenged 4 days after sensitization. However, male LSH hamsters 
display their most intense CH when ear-challenged I day after sensitization, a 
response that can not be exaggerated by CY. The less in tense murine CH elicited 
I day after sensitization is already down-regulated by a CY.-sensitive mechanism. 
These data imply that theTe is a delay in onse t of down-regulation of CH in 
hamste rs. Histologic analyses of hamster ears challenged I and 4 days afte r 
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sensitization demonstra ted that the intensity of microscopic changes correlated 
wi th the in tensity of ear swelling; only the 4 day challenge response included an 
early stage characterized by edema a '}d polymorphonuclear leukocytes. By 48 hr 
a fter challenge, both responses conSisted predominantly of mononuclear cells 
These Tesults implicate antibodie~ in the 4 day, but not the 1 day, challeng~ 
responses. S illce t he fo rmer IS less Intense than the latter, we propose t hat down-
regulation of CH in hamste l's may be achieved, inadvertently, by t he a ntagonistic 
effects of hu moral and cellular effector systems directed at the hapten. 
Comparison of Fibronectin R eceptors on Guine a Pig Monocytes, Ma cro-
phages and Langerhans Ce Ils. M. K UllO, RA.F. CLARK, D.A. N ORRIS De-
partment of Dermatology, University of Colorado School of Medicine, D e;'ver, 
Colorado. 
Binding of tibronectin (Fn) to mon()cytes induces chemotaxis and adherence 
to collagen or fibrinogen and may therefore promote monocyte migration into 
a nd adherence to connective tissue. To assess whether Fn might also affect t issue 
localization of Langerhans Cells (LC), we !'tudied Fn binding by LC using 2 
different techmques. TrYPslmzed gumea pIg epidermal cell suspens ions were 
fr actionated by sequential continuous Percoll and discontinuous FicoU H ypaq ue 
density gradient centrifugation, producing a 15-fold enhancement in LC percen t-
age, as identified by ATPase staining, E A rosette formation or electr on micros-
coPy. Fn binding was quantitated by incubating cells with .gelatin-affi ni ty purified 
gumea pig Fn, and s ubsequent VIsual IdentificatIOn usmg fluorescein-labelled 
F(ab'J, rab.bi t anti-Fn, or by incubating. ce!ls with Fn-coated I" polystyrene beads 
and countmg bead-coated cells. Fn bmdmg was also measured on guinea pig 
peri toneal exudate cells (PE C) or peripheral blood mononuclear (MONO) cells 
In contrast to significant Fn binding by PEC (40-50%) and MONO (1 0%), ATPase: 
positive LC showed no Fn-specific binding. S ixteen hour cul ture of cellS-which 
allows recovery of IgG recepto r function in trypsinized epidermal cell prepara-
t ions-did not increase Fn binding by LC, as determined by simul taneous ATPase 
sta ining. Thus resting guinea pig LC in single cell suspensions did not have F'n 
receptors in contrast to the numerous Fn receptors on homologous P EC and 
MONO. Differ~nces in Fn binding between m~>nonuclear phagocytes and L C ma\' 
be Important m dIfferential tissue 10caltzatlOn of these cells and response to 
inflammatory stimuli. 
Potential Role for IgE Antibody in Allergic Contact De rmati tis (ACD) 
R eactions to Dinitrofluorobenzene (DNFB) in Mice. M. HA Y, T.J . SULLIVAN 
AN D R E. T IGELAAR, Departments of Internal Medicine (Dermatology) and 
Microbiology, Univ. of T exas Health Science Center, Dallas, T exas. 
The observations that IgE anti-hapten antibody (Ab) can be detected in the 
sera of mice topically sensitized with haptens like ONFB and t hat eosinophils 
(E OS) accumulate in murine ACD reaction sites are consistent with a J'ole for 
IgE-mediated mechanisms in the full expression of ACD. However, to date the 
effects of IgE-mediated reactions to topical haptens have not been directly 
examined. We have studied the kinetics of swelling and the histopathology of 
ears after DNFB challenge in groups of BALB/C mice: (1) normal controls' (?) 
mice conventionaUy sensitized 5 days before by topical DNFB (CS); (3) reci pi~nts 
pf 6X lO' immune lymph node cells from CS mice (lC); (4) mice passively sensitized 
with. a mouse monoclonal IliE anti-dini trophenol Ab (IgE- immune); and (5) 
reCIpients of IgE Ab + 6x I0 IC. Eal' swelhng showed similm' delayed-in- time 
kinetics in all the groups of immune mice, with maximal swelling not being seen 
un til 24-48 hr. Max imal swelling in the IgE-immune mice (2.2x IO- " inches) was 
comparable to that seen in IC mice. While the histopathology of ears at 24-48 hi' 
in IC mice showed a predominantly mononuclear (MONO) cell infil tTate and 
virtually no EOS, that in IgE -immune mice showed stTiking numbers of EOS. 
However, ears of CS mice and IgE + IC mice were quali tati vely similar each 
having infilt rates of both MONO's and E OS. We conclude: (1) IgE -mediated 
reactions can be delayed-in-time and clinically similar to reactions seen in eitheT 
CS or Ie mice; and (2) the histopathology of ACD sites in CS mice most closely 
resembles that seen in recipients of IgE + IC. These resu.l ts a re consistent with 
a significant role for IgE -mediated mechanisms in the complete expJ'ession of 
ACD reactions in mice. 
The Effect of Glucocorticoids and X-Irradiation on Epidermal Langer-
hans Ce Ils . D.V. B ELSITO, R KAMlD E, I. GIGLI , AND G.J. TUORll ECKE. Depts. of 
Dermatology and Pathology, N.Y. Un IV. Med. Ctr., N.Y., N.Y. 
We have previously reported that topical and systemic glucocortico ids diminish 
epidermal Lungerhans cell (LC) density as determined by staining fo r ATPase 
activity and Ia antigen. Seven days afte l' discon tinuation of such treatment LC 
density Teturned to control levels as assessed by both sta ins (Clin R es 29:588A 
1981). The present s tudy was undertaken to investigate the effect of lethal total 
body gamma radiation on the return of these membrane markers after glucocor-
ticoid-induced suppression. Two areas on the dorsal surface of strain 13 guinea 
pigs were topically t rea ted twice da ily for 14 days wi th 0.1% beta methasone 
dipropionate in ethanol (BD) or ethanol alone. On the last day of treatment all 
animals were irradiated with 750 R of gamma rays. Biopsies of each area \~ere 
obtained prior to topical application and x-Tay administration and on alternate 
days after x-~ay exposure until the a~ima ls died with ne~ l'(?tic and/or fatty bone 
marrows. E pldermaI sheets were stamed for ATPase activi ty and Ia antigen. By 
both sta ins, LC density declined to 40-50% of control values at the completion of 
B D treatments. No change was noted in the ethanol-treated controls either before 
or after irradiation. After discontinuation of BD, LCs rapidly returned to control 
levels by day 7 in the ATPase stained specimens and by day 9 in the Ia stained 
sheets. These data indicate that lethal x-irrudiation does not in terfere with the 
recovery of the LC markers studied. W.hether th':, s light delay in the recovery of 
la antigen as compared to ATPase actiVity IS slgmftcant renulins to be determined. 
The restitu tion of LCs after lethal ir/'adiation suggests that LCs were either 
rev~Ts! bly al tered or lethally damaged and repl~nished b~ a pool of gamma 
rachat lOn resis tant precursors present: m the penphery pn or to bone marrow 
necrosis. 
His tiocytos is X: In Situ Characterization of Cut un eo us Lesions. T.J. HARR-
1ST , AX . BHAN, G.F. M URPHY , S. SA1'O, M.C. MUlM, JR., Depa l·tments of 
Pathology and Dermatology, Dermatopathology Unit, H81'val'd Medical School 
and Massachusetts General Hospi tal, Boston, Ma. 
Histiocytosis X (H-X) is characterized by an infLI tra te of cells similar to 
Langerhans cells (LC). In order to further characterize the H-X ceils, 3 cases of 
H-X were studied by refined light microscopy, immunoelectron microscopy (!EM) 
(La.b InuesI45:465, 1981) and immunoperoxidase techniques employing monoclo· 
nal antibodies. The infiltrates consisted mostly of Jarge H-X cells and a small 
number of lymphocytes, neutrophils and rare basophils. The H-X cells had 
hyperconvoluted nuclei wi th vesicular chromatin, variable nucleoli, and ample 
cytoplasm wi th a few cytoplasmic projections. Birbeck granules, some circular or 
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arciform o riginated fro m the cell membranes of the H-X cells . In comparison, 
normal LCs had s imilar features but were more dendri t ic and had less convoluted 
nucle i a nd fewer, albeit normal, Birbeck gran ules. Epidermotropism and apposi-
tio n to lymphocytes by the la rge H-X cells was observed . Using immunoperoxi-
dase techniques, most of the infLItrating lymphocytes were l' cells; both 1'4 (+) 
cells a nd 1'8(+) cells were present. The large H-X cells and normal LCs stained 
with a nti-II (HLA-DR) antibody and ant i-T6 an t ibody whi ch has been shown to 
be s p ecifi c for LCs and related cells in the skin, but were negative with anti-T3, 
anti-T8 and anti-M I ant ibodies. In addition, the H-X cells also stained with anti-
1'4 a n tibOdy, whi ch reacts with a n antigen associated with helper/ indu cer l' cell 
functi o n , while LCs did not stain. Using IE M, the presence of 1'4 and 1'6 antigens 
on t h e la rge H-X cells was confil·med. Our resul ts support the concept that the 
large H -X cells are abnonnal LCs. The presence of 1'4 / 1'6(+) cells in cutaneous 
disease may be a marker for abno rmal LCs. 
Langerbans Cells lind Lymphocyte Subsets in Erythema Multiforme. R.J . 
MARGOLIS, M.G. TONNESON, T .J . HARRIST, A.K. BHAN , B .U. WINTROUB, M .D., 
M UIM, JR. , N.A. SOTER, Departments of D ermatology and Pathology, Harvard 
Medical School, Boston, MA. 
A 4 -step immunoperox idase technique (PAP) employing monoclonal anti-
bodies was used to eval uate the infil trating lymphocytes and a lterations of 
Lan gerha ns cells in different stages of classic erythema multifo rme. In 3 subjects, 
biopsy s p.ecim.ens of clinically normal .skin, a red pap,!le, a :-esicle on a red ba~e, 
a nd a n ins lesIOn were studIed . In chlllcal ly normal Skill , a few lymphocytes wIth 
round nuclei in perivenular array consisted of both 1'4 (+) cells and 1'8(+) cells. 
In the e rythematous papules, a moderate number of lymphocytes with convolu ted 
nuclei we re present abou t venules and at the de rmoepidermal junction. In both 
th e veiscles a nd the iris lesions, a similarly disposed infil trate was marked. In aU 
s ecimens, the number of 1'4(+) and 1'8(+) cells were approximately equa!. Only r~e I g M (+) cells were ident ified. In the papules and early vesicles, the number 
of in traepide rmal 1'6(+) cells, previously shown to be Langerhans/indeterminate 
cells (LCs). were approximately double that observed in the normal skin. In 
lesional skin the T 6( + ) cells were more intensely stained, more dendritic and 
appeared at higher leve ls of the epidermis, especially near early vesicles. The 
relative absence of LCs in the lower epide rmis of developing lesions may be due 
to cell death , migration, or loss of HLA-DR and 1'6 unt igens. In the rofs of well-
dev e loped blisters, no 1'6(+) cells were identified. In all specimens, Il (HLA-DR) 
(+) cells were noted in s imilru· alTay to the T6( +) cells , a lthough fewer in number. 
Our r esul ts indicate that the predominant infiI truti ng cells are l' lymphocytes. 
These cells a long with LCs may be importan t in the pathogenesis of erythema 
multifo rme. 
Abnormal Number s of LlIngerhans Cells in Sarcoidosis. JOSHUA L. Fox, 
BRIAN BERMAN, AND DENNIS S. FRANCE. D epartment of Dermatology, The 
Moun t Sina l School of MedlCme, New York, New York. 
Langerhans cells (LC) playa role in cell mediated immune reactions which are 
often depressed in sarCOIdosis. We examined the epidermis and dermis of 17 
anergic patients with puhnonru·y sarcoidosis (K veim reactive and/ or biopsy 
roven) fo r the number of LC in non-involved areas and in any cutaneous ~arcoidal lesions. Skin biopsies of 10 healthy volunteers served as controls. 
Epide rmal sheets separated from the dermis by 2N NaB r were incubated in 
monoclonal mouse anLi-human Ia ur 1'6 IgG followed by rabbit anti-mouse IgG 
IgG-FITC, and Ia+ and 1'6+ cells enumerated under epifluorescent microscopy. 
As s hown in the table, in comparison to controls, the epidermis overly ing both 
noninvolved and involved skin contained s ignificantly fewer detectable LC in 
both treated and un treated patients. Epidermis fl"Om involved skin of nontreated 
patien ts contained s ign ificantly fewe~ Ia+ and 1'6+ LC (p < .05, p < .0025, 
respective ly) than epId ermIS from nonmvolved skill. 
Epidermis 
Sarcoid Pt .. -
Noninv. skin: 
Sarcoid Pt.-
Skin sarcoid: 
Normal skill: 
Ia + Cells/Om 
nlln' (SEM) 
1'6+ Cells/Om 
mm' (SEM) 
Untreated Ste l"Oid treated Untreated Steroid treated 
12.7 (1.8) 11.3 (IA) 29.5 (2.8) 29.7 (3.9) 
p < .01 p < .0005 P < .0025 p < .01 
5.6 (0.8) 8.3 (004) 10.8 (0.0) 19.0 (9.1) 
p < .0005 p < .0025 p < .0005 p < .0005 
18.3 (1.1) 39.5 (1.3) 
Dendritic 1'6+ ceUs were detected in the dermis of 2/5 involved, 1/ 15 nonin-
volved a nd 0/ 10 control skin biopsies. We conclude thut there are decreased 
num be'rs of ~pidermal. LC and an increased frequency of dermal dendri tic 1'6+ 
cells in sarcoIdosIs patIents. 
Mast Cell Deficient Mice Develop Immediate Hypersensitivity. W. JACOBY, 
S.H. PINCUS, P . CAMMARATA , AND S. FINDLAY, Tufts University School of 
Medicine, Boston, Massachusetts. 
Mice (W / Wv) with defi ciencies of mast cells, melanocytes, and. erytlll"ocytes 
have been developed for studi!'s of ho~t defense . . We tested \~o see whether 
systemic anaphylaxIs could be mduced 111 these anImals. W / W and wild type 
(con tro l) mice were sensit ized by 4 weekJy inj ections of bovine serum albumin 
(BSA) -alum conjuJiate. After a 2 week rest, mice were challenged by IV injection 
ofBSA . 4/6 W/ W and 5/6 wild type mice died with signs of systemic anaphylaxis. 
One W / Wv and one wild type mouse had signs of anaphylaxis, but recovered. 
Wild type and W / Wv mice not previously exposed to BSA did not react to BSA 
challenge. Histamine levels were markedly reduced in lungs recovered from 
challenged W / Wv animals (75 ± 12 ng/ gm wet weight) as compared to control 
animals (247 ± 43 ng/gm). These stud ies suggest that a mechanism independent 
of histamine release may be responsible for anaphylaxis in these animals and offer 
an excellen t model for s tudy of the mechanisms of type I hypersensitivity 
reactions. 
Comparis on of the Human Skin Chymotrypsin-Like Prote inase with Ca-
thepsin G and Its Location within Skin. JOnMA E. FRAKI, NORMA N M 
SCHECHTER, ROBERT A. BRIGGGAMAN, JEFFREY C. GEES IN , AND GERALD S. 
LAZARUS, Div. of Dermatology, Dept. of Medicine, Duke University Medical 
Cen ter , Durham, N.C. 27710. 
A ch y motrypsin-like proteinase from human skin was purified 2000 fold using 
a D-tryptopha[l methyl ester affini ty column. The cata lytic and degradative 
properties of the prote inase were compared with those of human polymorpho-
nuclear leukocyte (PMN) cathepsin G. The skin and PMN proteinases were 
different with regard to: rate of inactivation by diisopropyl Ouorophosphute, 
reactivity with several protein proteolytic inhibitors, and kinetic characteristics 
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for the hydrolysis of N-substituted-L-tyrosine esters. Incubation of whole skin 
sections with the human skin proteinase resul ted in the degradation of the skin 
at the dermal-epidermal junction. T en fold higher concent.rations of cathepsin G 
had no effect on cu ta neous integri ty. Tissue samples were obtained from patients 
having skin mastocytosis, a condition manifested by the presence of increased 
numbers of mast cells within the skin, and a ll showed 5-25 fold higher levels of 
chymotryptic activity than normal skin. The enzymatic properties of the 
" ma tocytoma" proteinase measured in the the crude extract were nearly identical 
to those of the purified human chymotrypsin-li ke proteinase from normal skin . 
The resul ts show that the human skin chymotrypsin-like proteinase is a distinct 
genetic product which appears to be a constituen t of mast cells. (Supported in 
pa rt by U$P HS AM19067.) 
Cutaneous Mast Cell Stimulation by Adenosine Triphosphate (ATP). 
MICHA EL D. TH ARP, MARSHALL P. W ELCH, TIMOTI~Y J . SULLIVAN, Department 
of Interna l Medicine, University of Texas Health Science Center at Dallas, Dallas, 
T exas. 
ATP is re leased from neurons, platelets, and some secretory tissues with the 
accumulation of high concentrations locally. In order to probe the effect of ATP 
on cu taneous mast cells, studies were perfo rmed on 200 II thick sections of human 
infant skin obtained at circumcision. Stimulated and residual tissue histamine 
concentrations were measured by radioenzymatic assay. ATP (1 mM to 100 mM) 
caused a dose-related release of histamine within 30 min with a maximum of 17% 
(± 4.9% SEM) release above spontaneous conb·ols at a 10 mM concentration 
(range 8.0% to 29.9%). Spontaneous histamine release was 9.2% (± 1.3% SEM ) of 
the 17.6 ng of histamine present/ mg wet weight. No stimulatory effect could be 
detected with other adenine or guanine nucleotides and nucleosides. Three eCLO-
ATPase inhibi tors [adenosine diphosphate (I mM) , cysteine (4 mM) and NaF (4 
mM)] caused a lO-fold, 3-fold and 2-fold increase, respectively, in histamine 
release induced by 5 mM ATP. These agents alone had no s timulatory effect. The 
ADP augmentation of ATP effects was detectable at 0.1 mM and maximal at 1 
mM . Vru·ying concentrat ioins of ATP (J mM to 100 mM ) injected into the skin of 
adult humans caused a wheal and flare dose- related response similar to that 
observed ill vitro. The resul ts of this study demonstrate that physiologically 
relevant concentrations of ATP can cause the re lease of human mast cell media-
tors il/. vivo and in. vitro. Inhibition of ecto-ATPase appears to augment rather 
than inhibit ATP-induced mediator release. ATP-induced release of mast cell 
mediators may be an important regulatory force in skin and other tissues. 
Photourticarill from Benoxaprofen . T .M. KEAHEY, G.F. WEBSTER, K.H. 
J(AIDB EY, AND R.M. LAVKER, Dept. of Dermatology, Unlv. of Pennsylvania, 
Philadelphia . PA. 
Benoxaprofen (BP) , a non-steroidal anti-inflammatory drug, was found to 
provoke phototoxic reactions in humans. Following oral administration of thera-
peutic doses (600 mg/day), exposure to solru· s imulating radiation (IMED) or to 
UVA (mea n 27J /cm ) produced bu rning and itching foll owed by an immediate 
wheal and flare. This was dose related and re ponsible wavelengths appear Lo lie 
between 320 nm and 340 nm. Whealing was blocked by prior intradermal injec-
t ions of codeine (300 IIg/. lml) but not of saline. Tn. vitro, BP and UVR produced 
a dose dependent lysis of sheep RBC's and of human neutrophils. P hotohemolysis 
was independent of oxygen and unrelated to stable photoproduct formation. N o 
photoactivation of complement could be demonstrated. Histamine (H) levels, 
determined by a double isotopic enzymatic assay, were elevated in the fluid of 
suction blisters ra ised on fo rearms of 4 subjects receiving the drug after exposure 
to 2 MED's (mean ± 15.2 ng/ml) , when compared to similar exposures prior to 
oral dosing (mean = 10.3 ng/ m1) . H leve]s were also measured in plasma samples 
from the antecubi tal vein at various t ime in tervals during expo ure of ti,e entire 
forearm to UV A before and a fter drug administration. H levels following drug 
ingestion were 6.5 ng/m1 pre-UVR and rose to peaks of 8.7 after 2.1 J / cm' and 9.3 
ng/ml after 4.0 J / cm' . H peak coincided with developmen t of pruritus and 
erythema. Ultrastructurally, there was evidence of mast cell degranulation. S im-
ila r irrudiation of forearm skin prior to ora l dosing fa iled to elicit a clinical 
reaction; H leve]s were all below 4.9 ng/ m!. These findings suggest that BP-
induced photourticaria may be due to a photolytic effect on mast cell membranes. 
This system provides a means for the experimental investigation of photo ur ticaria 
in man. 
Enzymlltic Activity in Bullous Pemphigoid Blister Fluids. HERMAN S. 
MOGAVEIlO, JR. , HENRY L. MEIER, HAIlOLD H. N EWBALL, AND THOM AS T. 
PROVOST, Departments of Dermatology and Medi cine, Johns Hopkins University, 
Ba lt imore, Maryland . 
We have previously described the IgE mediuted release of a series of proteases, 
including an a rginine esterase and a Hageman factor cleaver, from passively 
sensitized antigen challenged human lung mast cells. To examine whetller these 
enzymes were present in bullous pemphigoid (BP) we studied the blister fluids of 
G patients with unt reated BP. Suction blisters from 4 normal volunteers, WIth 
sepa rati on of the dermal epidermal junction at the same level as in BP, served as 
controls. Arginine esterase activity of the blister fluids was determined by hy-
drolysis of tritiated tosyl arginine methyl ester. There was s ignificantly increased 
arginine esterase activity in the BP blister Ouids (x = 53,500 cpm) as compared 
to controls (x = 5,600 cpm) (p = 0.005). Inhibition profiles of a rginine esterase 
activity in BP blister fluids was different than the profiles of trypsin, glandular 
and plasma kall ikrein . The presence of a Hageman factor (HF) cleaver was 
assayed for by Itr.I HF exposed blister fluids and ana]yzed by SDS-PAGE. Three 
of 4 BP blister fluids showed signifi cantly more cleavage of HF into characterIstIc 
28,000 MW and 52,000 MW fragments than controls. More importantly. tillS 
cleavage of HF was not inhibited by 2.5 x lO-·'M benzamidine whereas cleavage 
by all controls was inhibited by benzamidine. S ince all known cleavers of intact 
HF, except fOI· the mast cell derived HF cleaver, are inhibi ted by benzanlldme. 
this datu suggests that the cleavage seen in the BP blister fluids may be medlat~d 
by this mast cell protease. The data demonstrates the presence of proteases 1." 
the blister fluids ofBP and suggests thut they may have a role in the pathogeneSIs 
of bullous pemphigoid. 
Scientific Session B, 8:30-12:30 AM, Federal Room, Joseph Walter , 
M.D., P residing. 
UVB Light-Induced Ttl Vitro Trnnsformlltion of Skin F ibroblasts from 
Xeroderma Pigmentosum and B loom's Syndrome Plltients. ALAN D. AN-
IJREWS AND CAHAIIA BOREK, Deparbnents of Dermatology, Rad iology, and Pa-
thology, Columbia University, New York, NY. 
A number of genetic syndromes in which defec.ts of DNA repair or synthesis 
have been identified are associated with pred isposition to ma lignancy. Xeroderma 
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pigmentosum (XP) and Bloom's syndrome are cases in poin t. The present studies 
were undertaken to determine whether UVB light, the natural carcinogen strongly 
linked to cancer induction in XP, could effectively induce transforma tion of XP 
cells, as well as Bloom's cells, in vitro. Fibroblast strains XP5BE (XP, group D) 
and GM1492 (Bloom's) were used. Cells were synclu'onized by growth in medium 
with 1% serum for 72 hr. After a subsequent 6 hr of growth in medium with 20% 
serum, the cells were exposed, in buffer, to the fhst of several daily doses of UVB 
light (FS40 sunlamps ftJ tered through Pyrex glass). Daily doses of 8.4 to 33.6 J / M' 
were repeated for 4 or 8 days. After irradiation cells were grown in complete 
medium for 3 weeks or more, and then plated in semisolid agar (0.25%). T he 
abili ty of cells to fo rm colonies in agar served as the transformation assay. 
Unin adiated cells formed no colonies, but after irradiation, both the XP and 
Bloom's cells did. T he yield of transformants depended on the total dose of UVB 
and on the t ime between irradiation and plating in agru·. Maximum yields to date 
(> I transformant per 10' cells plated) were obtained with XP cells given a total 
dose of 67.2 J/M' and plated in agar' 5 weeks late r. Wi th XP cells the same yield 
of transfo rmants resu lted whether a given total dose was delivered in 4 or in 8 
equal parts. The resul ts suggest that this in vitro assay is a useful tool for 
evaluating human cell susceptibility to UVB-induced transformation. 
Use o f Blue (> 380 nM) Radiation to Selectively Induce the Formation of 
8-Methoxypsorale n Monoadducts with DNA. RW. GANGE, RR ANDERSON, 
P. LEV INS, J.A. PARRISH, Department of Dermatology, Harvru'd Medical School, 
Massachusetts General Hospital, Boston, MA 02114. 
Unbound 8-methoxypsoral en (8-MOP) shows small but significant absorption 
a t wavelengths> 380 nM ("blue light" ). This long wavelength absorption is 
decreased after photo bind ing as a monofunctional adduct. Blue light should 
therefore cause formation of predominantly monofunctional addu cts, since ab-
sorption of a second photon with potential crosslink formation should not read ily 
occur a t these wavelengths. If delayed erythema is a resul t mainly of DNA 
crosslinking, and if blue light causes mainly monoadduct formation t hen (1) high 
doses of blue compared to UV A should be required to induce erythema; (2) some 
of the DNA/ 8-MOP monoadducts caused by blue light should be converted to 
(erythemogenic) crosslinks by subsequent UVA irradiation; (3) order-dependent 
synergism between blue light and UV A irradiation should therefore be noted. 100 
em' areaS of skin of 6 human volunteers were treated with .003% 8-MOP in water 
for \5' prior to irrad iation. Blue light (A > 380 nM ,) was supplied by a filtered 2500 
W xenon arc system. Mean min imum phototoxic doses (MPDs) for blue light and 
UVA (fluorescent UVA tubes) were 14.4 ± 4 J /cm' and 0.3 ± 0.1 J /cm' respec-
tively. After 0.25 MPD of blue light, 1+ erythema was inducible by 0.19 ± 0.09 
MPDs of UV A, demonstrating synergism. In the reverse order only slight syner-
gism was observed. Blue irradiated sites (0.25 MPD) remained sensitive to UVA 
rad ia tion for > 24 hr: sites treated with 8-MOP without blue light lose photosen-
sitivity after 6 hours (MPD > 20 J /cm' ). These resul ts are consistent wi th the 
ability of blue light to induce binding of 8-MOP to DNA as monoadducts, and the 
ability of subsequently adm inistered UV A to cause crosslin king and cutaneous 
phototox icity. 
A New Patient with Both Xeroderma Pigmentosum and Cockayne Syn-
drome Is Not in Complementation Group B. J .-M. Dupuy, A.N. MOSHELL, 
M.A. LUTZNER, AND J.H . ROBBI NS. Institu te Armand-Frappier, Univ. of Quebec, 
Quebec, Canada, Institute Pasteur , Paris, France, and Dermatology Branch , 
National Cancer Institute, NIH, Bethesda, MD. 
The fiJ'st patient (XPli BE) reported to have both xeroderma pigmentosum 
(XP) and Cockayne syndrome (CS) had the unique XP DNA excision repaiJ' 
defect of XP complementation group B (Ann Intern Med 80:221, 1974). We have 
confirmed the diagnosis of a second patient (XP-SC-8) who was reported (Arch 
Fr Pedia /r 35:65, 1978) to have both XP and CS. We have determined whether 
the skin fibroblasts (GM 3248) from XP-SC-8 are DNA excision repa ir-defi cient 
and whether they are in XP complementation groups A-E or G. Cultures were 
prepared of XP-SC-8 cells alone, of XPllBE cells alone, of strains representing 
each of the aforementioned complementation groups, and of XP-SC-8 cells fused 
with inactivated Sendai virus to the XPllBE cells and to cells from the other XP 
complementation groups. T he cul tures were then irradiated with 254 -ml1 ul tra-
violet (UV) light and incubated at 37° with tritiated thymidine. Autoradiographs 
Were then prepared. The XP-SC-8 cells had 30%, and the XPllBE cells had 4%, 
of the normal rate of DNA excision repair as determined by their UV-inducecl 
unschedul ed DNA synthesis (UDS). T he multinucleate cells obtained hy fusing 
XP-SC-8 cells with each of the other cells resul ted in complementation, since 
there was more UV -induced UDS per nucleus in the fused cells than in the 
st.ra ins ' unfused cells. Therefore, the XP-SC-8 strain is DNA excision I'epair-
defi cient but is not in XP complementation group B or in any of the other groups 
tested. . 
Photo alle rgic Contact Dermatitis: Induction of Hyper sensitivity and of 
Immunological Tolerance. H ENRY C. MAGUIRE, JR. AND KAYS H. KAIDBEY, 
Hahnemann Medical College, Philadelphia, PA and University of Pennsylvania, 
P hiladelphia. 
We have induced photoallergic contact dermatitis (photo-ACD) in mice to 
compounds that are known to induce photo-ACD in man viz 3, 3', 4' ,5 tetra-
chlorosalicylanilide (TCSA), chlorpromazine (CPZ), 6-methylcoumarin, musk 
ambrette and s~dium omadine, T he photo-ACD is immunologically specifi c to 
the inducing photoallergen and requires UVA (after photoallergen) to both the 
sensitization and challenge sites. The specificity is mediated by T cells. Immu-
nological tolerance to the photoallergen, chlorpromazine, can be induced with 
photo- haptenized cells: spleen cells (SC) from CBA/ J X C57B1/ 6 mice were 
incubated with CPZ alone (SC·CPZ) or CPZ + UVA (SC-CPZ-UVA). Different 
groups of syngeneic mice were injected IV (8 X 107 cells), photosensitized and 
challenged and the 24-hour increase in ear thickness (mm X 10- ' ) measured as 
outlined: 
Group Day -7 Days 0, 1 Day 6 Day 7 
Left R ight 
SC-CPA-UVA CPZ1 % CPZ 1%-UVA 0.0 0.0 
then 5 J/cm' , 
L.ear 
II SC-CPZ UVB 0.1 J/cm' UVA 5 J /cm' 4.0 0.0 
then CPZ 1%, 
R ear 
1lI UVA 5 J /cm' 4.3 0.3 
IV 0.7 0.0 
Left ear: II > 1, p < 0.01 
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Our mouse model should facilitate analysis of photoallergic disorders and suggests 
a useful bioassay of putative photoallergens of man. 
In Vivo Low Dose Ultraviolet B (UVB) I rradiation Induces T Suppressor 
Cell s to Contact Se n sitizers. CRAIG A. ELMETS, PAUL R BERGSTRESSER J 
WAYN E STREILEIN, AND ROBERT E. T IGELAAR, University of T exas H ealth 
Science Center, Dallas, T exas. 
Low doses of UVB irradiation in vivo have been shown to impaiT the a n t igen-
presenting capacity of epiderma l Langerhans cells. When the sensitizing agent 
DNFB is applied epicutaneously to an irradiated area, antigen specific tolerance 
rather than sensitization resul ts. In this study we have investigated the mecha-
nism by which suppression is induced with th is regimen. The shaved abdominal 
skin of adul t C3H mice received 70 mJ /cm' UVB irradia tion daily for 4 consec-
utive days with FS-20 sun lamps. After the last exposure DNFB was applied to 
tbe irradiated sites. Seven days later, spleen and lymph node cells li'om t hese 
mice we re adoptively transferred to naive recipients that were t hen immunized 
and subsequently challenged with DNFB. The ear swelling I'esponse of mice t hat 
received these cells was suppressed 79% when compared with mice receiving no 
cells. Pretreatment of the spleen and lymph node cell suspensions with a mono-
clonal anti-'I' cell antibody and complement abrogated the suppression, ind icating 
it to be mediated by T lymphocytes. Furthermore, the failure of donor cells to 
suppress recipient responses when injected in to sensitized mice just prior to ear 
challenge suggests that these cells act at tbe afferent limb of the immune response. 
These resul ts support the hypothesis that a local altera tion in Langerha ns cell 
function produced by low doses of UVB irradiation in vivo results in the genera-
tion of l' suppresso r cells to epicutaneously applied haptens. 
Characterization of Photoproducts Formed from Chlorpromazine which 
Cause Membrane Damage . J . HOM AND I.E. KOCHEVAH, Dept. of Dermatology 
Harvard Medical School, Massachusetts General Hospital, Boston, MA ' 
A mechanism for chlorpromazine (CPZ) phototox icity has been proposed th at 
attributes the cutaneous response to formation of stable, toxic photoproducts 
which cause cell membrane disruption. Experimental tests of this hyPoth esis 
have given inconsistent results. T he purposes of our studies were to: (1) chaTac-
terize the CPZ photoproducts which induce membrane damage in vitro and (2) 
determ ine the basis for the previous contradictory resul ts. CPZ solu tions (0.1-10 
mM) we I'e exposed to 280-400 nm radiation from a fil tered med. pressure Hg 
lamp. Low molecular weight (MW) photoproducts were separated by high per-
formance liquid chromatography (HPLC) on a phenyl-reve rsed phase column. 
The higher MW components were separated by Sephudex G-50 chromatograph y 
RBC lysis was used as an assay for membrane disruption. Five photoprocluc~ 
were separated by HPLC: 3 were identified as CPZ-sulfox ide, promazine ruld 
p~omazine s!-'lfoxide. The remaining 2 l?hotoproducts we ... e tentatively assigned 
d,mer and trimer structures based on t helT chromatographIc behaV Ior and kinetics 
of formation. Chromatography on G-50 of the photoproduct mixture gave 3 broad 
peaks: A, Am", = 263 nm; B, 250, 360 nm; C, 250, 310 nm. Peaks A and B had MW 
> 1,000 and induced RBC lysis in the dark. Peak C was CPZ and low MW 
photoproducts, none of which caused lysis. Low MW photoproducts were 80% of 
the mixture when 0.1 mM CPZ was irradiated but when the initia l CPZ was 10 
mM the higher MW photoproducts (peaks A and B) increased to 75% of the 
mi xture. These resu lts indicate that: (1) polymeri c CPZ photoproducts cause 
membrane disruption and (2) the dependence of the yield of polymeric photo-
products on the CPZ concentration may explain the variations in prev ious resul ts. 
Developmen t of a Topical Hematoporphyrin Derivative (HPD) Formula_ 
tio~ and Characte riza tion of its Photosensitizing Effects in Guine a Pig 
Skm. L.L. LEMUS, J .L. MCCULLOUGH, G.D. WEINSTEIN, W. RAMI'ONE AND J. 
J ENKINS, Department of Dermatology, University of Cali forni a, Irv ine' Irvine 
California. ' , 
Photochemotherapy offe rs a unique approach for selective therapy of skin 
d iseases. Al though psoralen plus UVA (PUVA) is an effective treatment for 
psoriasis, the risk of producing cutaneous malignancies is associated with this 
therapy, presumably due to a direct in teraction of psoralens and their photonc-
tivation on DNA. HPD offers an alternative to psoralen on t he assumption that 
its major phototoxic effects are at cellular sites other than DNA. The present 
study was designed to develop a topical formulation of HPD and to characterize 
the photosensitization effects in guinea pig skin of this topical formulation in 
comparison with systemically and locally (intradermal) ad ministered HPD. Per-
cutaneous penetration of HPD and HPD free base was measured in haiJ'less 
mouse skin ill. vitro comparing vehicles: Vehicle N(R), 43% N- methylpyrrolidone 
(NMP) , 2% Azone (R) and saline. Maximum penetration was obtained with 1% 
HPD in Azone (78I'g/ hr/ cm' ). P hotosensitivity reactions of erythema a nd edema 
were produced by irradia tion with UV A or red light (r1) 6 hr, afte r systemic (10 
mg/kg) and intradermal (5-500I'g) HPD. Inhibi tion of DNA, RNA and protein 
synthesis in epidermis and hair follicles was seen 6 hrs. fo llowing rl irradiation. 
The topical application of 1% HPD in Azone or NMP and irradiation with either 
rl or UVA also produced photosensitivity reactions suggesting that topical HPD 
and light may offer an alternative approach for the photochemothe.rapy of 
pso riasis and other cutaneous d.iseases. 
Xeroderma Pibrmentosum: Prototype Disease of Environmental-Genetic 
Interaction-Retros pective Study of 420 Patients. KENNETH H. KRAEMER, 
MYUNG M. LEE, AND JOSE PH Sco'rro, National Cancer institute, Bethesda, MD 
20205. 
Xeroderma pigmentosum (XP) , a I'are autosomal recessive disease with pro-
gressive degeneration of the skin , eyes and nervous system, has ultraviolet 
hypersensitivity nnd abnormal DNA repair. Using a standard abstract form we 
compiled information on 420 Xl' patients fTom 127 E nglish language ruticles 
(from 20 countries) published from 1874 to 1981. The form conta ined 203 items 
of clinical and dem?gral?hic information. The data were prepared for computer 
storage and analYSIS. Smce few ar tIcles con tamed complete mfo rmation, the 
following percentages represent minimum estimates. The resul ts showed that the 
ave rage XP patient reported was 11 yr old (range i ll. lItero to 85 yr) . 55% were 
males. The mean age at death among 57 patients (14%) was 11 yr. Symp toms 
usually began before I yr. 20% (84) had actinic keratoses. 193 patients (46%) had 
skin neoplasms (mean age of diagnosis < 10 yr). This is about a 50 yr reduction in 
mean age of skin neoplasm onset in comparison to the US popu lation. Patients 
with only squamous cell cru'cinomas (SCC) of the skin (52) were reported about 
twice as frequently as those with only basal cell carcinomas (BCC) (24); a mru'ked 
reversal of the 1:4 SCC:BCC ratio in the US population. About 6% (4) of the SCC 
were reported to metastasize. Multiple skin neoplasms were common. At least 5% 
of the patients (19) had melanoma; half of these metastasized. 9 had multiple 
primary melanomas. 10% has ocular neoplasms. 5% had oral cavity lesions, 
predominately SCC of the t ip of the tongue: an unusual location at an early age, 
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perhaps due to food carcinogens. Other internal neoplasms (bra in tumors, leuke-
mia) were reported. At least 17% had overt neurological abnormalities. These 
data s uggest that DNA-damaging environmenta l agents may be responsible for 
skin m elanomas and SCC of the sk in, eye and oral cavity. 
Epidermal Phospholipase A2 : Activation by Photolytic Products of 7-
Dehydrocholesterol. V.A. ZIllOH, M.r. HOLICK, J.A. MACLAUG HLIN, C.L. M AR-
CELO, AN D J .J . VOOHHE ES, Depts. of Dermatology, University of California School 
o f M e dicll1e, DavIs, Callformu, and UnIversity of Michigan M edIcal School, Ann 
Arbor, Michigan, and E ndocrine Unit, Massachusetts General Hospital, Boston, 
Massachusetts: . . . . 
UV-irradwtlOn has been reported to II1duce the release of arachidon ic aC id 
(AA) from the ep idermis alt hough its mechanism remains unclear. T o elucidate 
this mechanism, we tested the possibilit.y that the products of UV- irradiated 7-
d ehydrocholesterol (7-DHC), an epidermal precurso r for Vit. 0 " may be involved 
in the hydrolysis of AA from membrane phospholipids (a rate limiting step in the 
endogenous biosynthesis of prostaglandins). Exposure of 7-DHC to UVB-irradia-
tion r esulted in the formation of Pre-D", tachysterol and lumisterol. The effect 
of t h ese photolytic products on the hydrolysis of "C-AA from l -acyl-2[1 -"C] 
arachidonoyl-sn-glycero-3-phosphorylcholine ("C-PC) '>y epidermal membrane 
preparations were determined in vitro. The released "'C-AA was confirmed by 
TLC chl'omatogrnphy and by counting in the scintillation counter. Sec-
ondly, t he effects were also dete~mined on .the release of "'C-AA from mouse 
keratinocytes prevIOusly labeled With "C-AA 111 culture. Our resu lts demonstrated 
increased hydrolysis of "C-PC by the membrane pr'7,!arations in the ~resence of 
tachysterol and Pre-D". Similarly, the release of ' C-AA from the ·C-Iab.eled 
keratinocytes were II1creased markedly by the above test substances. Non-Irra-
diated 7-DHC and lumisterol exerted no effect either on the hydl'olysis of "C-PC 
or on the release of "C-AA from the labeled keratinocytes. The resul ts suggest 
that products of UVL-i;radiation of7-DHC may be involved in the local activation 
of epidermal phospholIpase A,. 
Altered Arachidonic Acid (AA) I\letabolism in UV-Irradiated Hairless 
Mouse (HM) Skin. THOMAS RUZICKA. JOSEPH r . WALTER, AND MORTON P. 
PRINTZ, Divisions of Phal'macology and Dermatology, University of California, 
San Diego, La J oUa, Cal ifornia. 
AA metabolites are suspected as mediators of inflammation. Therefore. we 
investiga ted the AA metabolism via the lipoxygenase and cyclooxygenase path-
ways in UV -treated HM skin. HM were irradiated with 5 J / cm' UVA with or 
without psoralen. 78 mJ /cm' UVB. 430 mJ /cm' UVC. 24 hr later. skin was 
removed, epidermis and dermis sepru'ated (55°C for 15 sec) and homogenized in 
a.1M Tris buffer, pH 8.0, with I !TIM EDTA. Tissue homogenates were incubated 
with "'C-AA, the products eXb·acted. separated by TLC and quantitated by radio-
TLC-scanning. Normal dermis produced no prostaglandins. but 7.45 pmol HETE/ 
250 p.g protein/ 20 min . Normal epidermis produced 30.95 pmol HETE/ 250 I'l; 
prote in/20 min, and in the presence of reduced glutathione 6.90 pmol PGF,lf, 
18.66 pmol PGE, and 11.90 pmol PGD, . PUVA increased the dermal HETE 
p roduction 5-fold. UVC decreased epidermal HETE production by 29%. UVB 
suppressed PGD, production to 0 and increased PGE, to 25.98 pmol/assay. The 
cyclooxygenase activity (total PG production) was unchanged. but PGH, metab-
olis m s howed marked alterations: the ratio PGE,/D2 formed from exogenous "'C-
PGH2 was 0.77 in normal and 2.26 in UVB in'adia ted skin (p < 0.05). In summary. 
PUV A increased dermal and UVC depressed epidermallipoxygenase. UVB led to 
an a l tered spectrum of metabolites formed from t he endoperox ide PGH, wi th a 
consecuti ve increase in PGE, and decrease in PGD, synthesis. The cyclooxygen-
ase activity was unchanged with aU modes of UV-treatment. These chrulges in 
AA m etabolism may be of pathophysiological relevance in UV -induced dermatitis. 
However, for final conclusions, a clarification of the role of AA-metabolites in 
normal s kin is needed. . 
Longwave Ultraviolet (UV A)-Induced Histologic lind Biochemical 
Changes in Normal Human Skin. B.A. GILCHREST. N.A. SOTER, J.A. PARRISH. 
J.L.M. HAWK, A.K. BLACK, C.N. HENSBY, N.W. GHEAVES. Dept. of Derm. , 
Harvard Med. School , Boston, MA and Inst. of De I'm., Homerto n Grove. London, 
Engla nd . 
In ord er to study the consequences of UV A irradiation. buttock skin of 7 
volun teers was exposed to 2.5 x its minimal erythema dose from a filtered solm' 
simulator emitting only in the 320-400 mm range. Control and radiated sites were 
sampled at intervals for 72 hr with (a) Epon-embedded 1 I'm sections. examined 
wit h a light microscope and (b) suction blister aspirates assayed for arachidonic 
acid (AA) and prostaglandins (PGs) by gas chromatography-mass spectromelTY 
and fo r histamine by a radioenzyme assay. Erythema was present at the end of 
the UVA exposure. peaked at 9-15 hr and remai ned through 48 hr. HistologicaUy, 
from 4-48 hl' the epidermis demonstrated an approximately 50% reduction in 
Langerhans cells, and slight to moderate intercellular edema wi th vacuolation of 
kerat inocytes but no sunburn cells . Intravascular and extravascular neutrophils 
(5-15 per 3 mm section) were noted in the dermis immediately aft.er il'l'adia tion 
and persisted through 24 lu·. At 4-24 hI', widespread endothelia l cell enlargement 
and vasodilation, a slight perivenular lymphocytic infil tra tion and occasional 
hypo granulated mast ceUs were noted with foci of interstitial fibrin . At 3-4 hr, 
AA rose to approximately 150% control value then returned to near con trol 
val u es. At 3-6 hr, 3-6 fold elevations were measured in PGE, (p < 0.05), PGD, 
(p < 0.005), and prostacyclin (p < 0.005). with later values at or near contl'Ol 
level. At 6- 15 hr, histamine was elevated up to 20 x control values. These data 
suggest that UV A effects are mediated in part by dam~ge to. both epidermal and 
de rmal cells With su bsequent release of AA, PGs and Illstamllle. and the IIlflux of 
neu trophils into irradiated tissue. 
UVB-Wavelength-Dependence of Several Actinic-Induced Cutaneous 
Changes in the Hairless Mouse. J .M. MENTEH, I. WILLIS. P.P. AGTN, AND 
R.M. SA YHE, V A Medical Center (Atlanta) . Deprutment of Dermatology, Emory 
U niv. School of Medicine and Department of Photobiology Research, Shering 
Plough Corp .• Memphis. T enn. 
Albino Sk- l hairless mice were ilTadiated with a Xe non-me rcury arc high 
intens ity grating monochromator (10 nm half-band width) at 280, 290, 300, 307 
a nd 3 )3 nm. Minimum erythemal doses (MED) were determined lit each wave-
length. Peak erythema response was obtained at 300 nm. Groups of mice were 
irradiated with 0.5 or 0.9 MED for 5 days per week, followed by 20% increments 
of t h e original dose every 2 weeks for 14 consecutive weeks. The dose-response 
for benign hyperplasia was found to be in direct proportion to erythemal effi ciency 
(MED) . The elicita tion of further delete rious changes was especially diffi cul t at 
sho rter wavelengths «300 nm) . These changes were strongly dependent on dose 
fractionat ion. The apparent peaks of the action spectra for development of actinic 
keratosis and squamous cell carcinoma were at 307 and 313 nm respectively. 
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Chl'On ic irradiation caused a general increase in the forward-scattering absorption 
of the stratum corneum/epidermis. The magni tude of this increase was smallest 
at 280 nm, and it monotonically increased as the excitation was varied from 280 
nm to 313 nm. Luna staining suggested that elastotic tissue may be preferentially 
produced by longer UVB rays approaching 313 nm. Mowry staining a nd analytical 
dll ta suggested that actinic-induced elevation of glycosaminoglycans preferen-
tially occurs in the 307-313 nm region. These results underscore the dynamic, 
complicated nature of the interactions between UVB radiation a nd mammalian 
skin. which lead to non-reciprocal behavior as well as difficulties in describing an 
"exact" action spectrum for chronic UV responses. 
The PUV A Lentigo: Increased Number of Large, Dopa-Posi tive Melano-
cytes. ARTHUR R. RHODES, TERENCE J . HARRIST, HOBERT S. STEHN, KHOSROW 
MOMTAZ; JOHN A. PAHRISH. AN D THOMAS B. FITZPATRICK. Departments of 
Dermatology and Pathology. Harvard Medical School, Boston. Massachusetts. 
Five years after starting PUV A, 21 % of 1280 adul ts with psoriasis had promi-
nent buttock freckl ing, highly associated with total exposure. To define PUVA 
buttock macules (PBM), 9 were excised fro m 6 white males 4-6 yr after stmting 
PUV A and compared to 8 solal' len tigines (SL) from the upper back of 7 agel 
race-matched controls not on PUVA. Intraepidermal melanocyte freq uency and 
size in lesional and perilesional sk in of 5 PBM and 5 SL, and light-protected 
buttock skin (LPS) from 5 controls, were assessed using 6l'm-thick L-DOPA 
vertical H&E sections. Based on a blinded histologic assessment, melanocytic 
atypism was noted in 3 of 9 PBM and none of 8 SL. The average melanocy te 
frequencies for PBM and SL (25 ± 5%. mean ± SO. and 25 ± 7%, respectively), 
determined fro m the proportion of DOPA (+ ) melanocytes among 600 consecut ive 
basal uni t cells. were 1.7-fold greater than those in perilesional skin of PBM and 
SL (15 ± 4% and 14 ± 5%, respectively) and 3.6-fold greater than that in LPS (7 
± 0.9%) (p < 0.01 . a ll comparisons). The average mean diameter of200 consecutive 
DOPA (+) melanocytes was larger in PBM (8 ± 0.71L1n) than in SL (6 ± O.l l'm), 
LPS (7 ± O.4l'm), and perilesional skin ofPBM and SL (7 ± Oo4J.LI11 and 6 ± O.lilm. 
respectively) (p < 0.01 , a ll compru·isons). Moreover, the average proportion of 
melanocytes 2: .1. 5-fold larger than the mean diameter in LPS was 2.8 times 
greater in PBM (1 4 ± 8%) than PBM perilesional skin (5 ± 4%) and at least 7 
t imes greater than in SL. SL perilesional skin, and LPS (2 ± 0.6%, 1 ± 004%, and 
2 ± 2%, respectively) (p < 0.01, all comparisons). Melanocytic atypia and an 
increased proportion of large melanocytes in PUVA-induced lentigines suggest 
the need for continually moni toring PUVA patients for dysplastic melanocytic 
lesions. 
The Effects of Laminin on the Attachment and Motility of Guinea Pig 
Melanocytes in CeH Culture. STEVEN RESNICK AND SIDNEY N. KLAUS, Der-
matology Service, VA Medical Center, West Haven, CT and Ya le University 
School of Medicine, New Haven, CT. 
T o study the effects of laminin on the attachment and motility of guinea pig 
melanocytes. trypsin-dispersed epidermal cells, including both melanocytes and 
kera tinocytes were cultured in Cruickshank chambers using Eagle's minimal 
essential medium with 20% fetal calf serum. Selected chamber were prepared 
using laminin-streaked coverslips; unstreaked and fibronectin-streaked coverslips 
served as controls. The density of the melanocytes attached to the coverslips was 
determined by counting cells/mm' under phase contrast illumination. Cell move-
ments were recorded using time lapse cinemicrography. Over laminin-sb'eaked 
m'eas, the attachment of melanocytes to coverslips was enhanced,. ranging from 
2.8 to 6.6 cells/mm'; uncoated areas of the same coverslips showed a range of 0.2 
to 0.9 cells/ mm' ; over fibronectin-streaked areas the cell density varied between 
0.2 to 1.0 cells/mm2. The movement of isolated melanocytes was found to be more 
rapid over laminin-streaked areas than over unstreaked areas; speeds were similar 
to those reached by melanocytes in contact with keratinocytes. We conclude that 
the attachment and movement of adult gu inea pig melanocytes in vitro are both 
enhanced by laminin. We suggest tha t laminin may be an effect.orofthe movement 
of melanocytes in vivo. 
Mammalian Tyrosinase Catalyses Three Reactions in Melanin Biosyn-
thesis. ANN KORNEH AND JOH N PAWELEK. Depart.ment of Dermatology, Yale 
Univ. School of Medicine, New Haven, CT. 
T yrosinase (EC 1.10.3:1) catalyzes the oxidation of tyrosine to dopa and dopa 
to dopaquinone, thus initiating the biosynthesis of melanin. R ecently, three 
additional control points in the Mason-Raper pathway of melanogenesis have 
been identified. Dopachl'Ome conversion factor accelerates the conversion of 
dopachl'Ome to 5,6-dihydroxyindole (DHI). Indole conversion factor accelerates 
the conversion of DHI to melanocllJ'ome. Indole blocking factor inhibi ts mela-
nogenesis from DHI. Indole conversion factor is found in melanotic cells while 
the blocking factor is found in amelanotic cells. Exposure of cultured melanocytes 
to MSH results in the removal of blocking factor and the appearance of indole 
conve.·sion factor. DopacllJ'ome conversion factor is found in both amelanotic and 
melanotic cells and is unaffected by MSH. We now report thaL indole convel'sion 
factor is synonymous with tyrosinase. Indole conversion factor activity co-purifies 
wi th tyrosinase isolated from Cloudmsn S9l melanomas, B16 melanomas, and 
extracts of skin from new-born brown mice. Highly purified tyrosinase ca ta lyzes 
the conversion of DHI to melanoclu'ome in a reaction which requires dopa as a 
cofactor and which is inhibited by L-tyrosine, phenyl-thiourea. and diethyldil1li -
ocarbamate. Conversely DHI inhibi ts the oxidation of tyrosine to dopa. The 
inhibition of the conversion of DHI to melanochrome by L-tyrosine is non-
competitive, suggesting that DHI and L-tyrosine bind to separate sites on the 
enzyme. It has been demonstrated that the precursors of melanin are toxic to 
cells producing pigment and that MSH enhances the toxicity of such precursors. 
Under normal conditions pigment cells ru'e protected from the toxic effects. 
Overp" oduction of melanin disrupts the protective mechanism. Our results suggest 
that the relative concentrations of L-tyrosille and DHI may conb'ol the generation 
of toxi c mtermediates. 
Diphosphophenylalanine: A New Compound Exhibiting Selective Toxic-
ity toward Melanoma Cells. JOHN M. PAWELEK, Deprutment of Dermatology, 
Yale Univ. School of Medicine. New Haven. CT. 
Cloudman melanoma cells in culture are killed when exposed to diphospho-
phenylalanine (DPP) and the killing is enhanced several fold when the cells are 
pre-exposed to MSH. DPP is a highly soluble compound which is stable to boiling 
and wide fluctuations in pH. The synthesis is straightforward and yields of greater 
than 90% can be obtained using dopa as starting material. Brief exposure to 
alkaline phosphatase resul ts in hydl'Olysis of the phosphate moieties and produc-
tion of dopa. DPP does not inhibit tryosinase activi ty. Tyrosinase does not 
catalyze the conversion of DPP into melanin unless the DPP is treated with 
alkaline phosphatase. When equimolar amounts of dopa and DPP were incubated 
in the presence of horse serum. the dopa was converted to melanin but the DPP 
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was not, indicating that the phosphate mo ities remain in tact in the prese nce of 
se rum. However, in the presence of cul tu red melanoma cells, DPP is converted 
into melanin, indicating tha t the ceUs are able to produce dopa from DPP. At 
neutral pH, DPP can be dissolved in aqueous solu tions at concentration approach-
ing 0.5M. Labelled DPP was prepared from "'C-dopa and injected into mice with 
Cloud man melanomas. Most of th e "C-label was excreted in the urine, however 
there was significant and selective incorporation of "'C in to tumors. It is not yet 
clear whether DPP affects the growth of melanomas in mice, but we showed that 
mice can tolerate injections of at least 50 mg/day (0.75 g/kg) for prolonged 
periods with no noticeable s ide-effects. The absence of s ide-effects combined with 
the solubili ty, s tability, and selective up-take by tumors make DPP a potential 
candidate for use in melanoma therapy. Additionally, we are inves tigating whether 
'''P -labelled DPP shows enhanced cytotoxicity compared to its nonradioactive 
coun terpart. 
Human Erythema and Pigmentary Action Spectra is Extended into the 
UVA. JOH N A. PARRISH AND KURT F. JA J;:N ICKE, Department of Dermatology, 
Harvard Medical School, Massachusetts General Hospital , Bos ton, MA. 
The erythema action spectrum is extended into Lhe UV A and vis ible region for 
the first t ime. Using a high intensity Xe-Hg compact arc lamp, a laser etched 
holographic grating monochromator, and secondary filtering, action spectra for 
delayed erythema and melanogenesis in Caucasian human skin are determined 
for wavelengths between 250 and 435 nm. At wavelengths longer than 300 nm the 
2 action spectra are indistinguishable, and at wavelengths shorter than 300 nm, 
they are of similar shape despite a distinct separation. This suggests a common 
chromophore and differen t site for initiation of the vascular and pigmentary 
responses to ultraviolet radiation. A broad minimum in the action spectra occurs 
near 280 nm, a maximum near 296 nm, and for wavelengths longer than 300 nm, 
increasingly larger doses of radiation are required to induce delayed erythema 
and melanogenesis. Between 304 and 334 nm both action spectra exh ibi t a rapid 
decrease of almost three orders of magnitude. In contrast between 334 and 405 
nm the spectra decrease by only one order of magnitude, and there is a suggestion 
of a small maximum at or near 365 nm. The markedly different slope from 334 to 
405 suggests tha t different chromophores, s ites of damage, or response mecha-
nisms may be responsible for induction of delayed erythema at these longer 
wavelengths. A simila r change in s lope with in the UV A seen for photo toxic effects 
on bacteria and cell cultures have been thought to result from membrane damage. 
Afte r spectral corrections for the optical effects of the stratum corneum, the 
shape and magnitude of the action spectra are grossly co nsis tent wi th a mecha-
nism in which DNA is the primary chromophore initiating the response pathways 
for wavelengths less than 313 nm. 
Functio'.lal Analysis of Tyrosinases through Recovery Experiments of 
Melanogenesis Interrupted by G1ycosylation Inhibition. GENJI IMOKAWA 
AND YUTAKA MISHIMA, Department of Dermatology, Kobe Univers ity, School of 
Medi cine, Kobe, J apan. 
Although multiple forms of tyrosinases, 1'" T " 1':. have been shown to be 
related to the carbohydrate moieties of tyrosinases, the role of their sugar chains 
in melanogenesis has not been well clarified. We have studied the recovery 
process fro m interrupted melanogenesis induced by glucosamine (Glc) and specific 
inhibitor of lipid 'carrier dependent glycosylation, tunicamycin (TM) us ing cul-
tured B-16 melanoma cells. R emoval of glycosylation inhibition was carried out 
after exposure of these cells to the inhibitors (Glc:l mg/ ml, TM:0.2 I'g/ml) for 
10-25 culture days inducing the complete loss of their melanization. Recovery of 
melanization is scarcely vis ible 24 hr later, thereafter a lmost attaining the previous 
normal level 48 hr after removal of Glc. In the case of TM, the recovery process 
requires longer period. This recovery process has been biochemically followed by 
sodium dodecyl sulfate polyacrylamide gel electrophoresis and Con-A amnity 
chromatography using deoxycholate solubilized large granule fraction , with par-
a llel electron microscopic examination . Glycosylation inhibited unmelanized cells 
at 0 hr recovery form dopa melanin ill vitro despite loss of T , tyrosinase 
accompanied by the appearance of non-Con-A affini t ive T, tyrosinases. Prior to 
the recovery of melanization in premelanosomes, it has been found electropho-
retically at 24 hr that T" tyrosinase is re-formed with d isappearance of the non-
Con-A amnitive T , tyrosinases whose carbohydrate moieties thus appear to be 
rev.ers ible co res for re-formation of T , tyrosinase. It is suggested that maturation 
of tyrosinases, occurs f-rom T , to 1'" primarily by the addition of N-glycosidically 
linked oligosaccha rides wh ich possess functional uni ts for melanization in vivo. 
Scientific Session C, 8:30-12:30 AM, South American Room, Karen 
Holbrook, Ph.D., Presiding 
Identification and Partial Purification of Keratinocyte Growth Factor 
(KGF) from Bovine Hypothalamus_ W. MARSHALL, T. MACIAG, AND B. 
GILCHREST, Dept. of Dermatology, Harvard Medical School, Boston, MA. 
I:lovme hypotha lamus con tams a powertul mitogen lor human keratmocytes 
(Science 211 : 1452, 1981). In order to further characterize the active factor (KG F), 
a liquots of variously treated hypothalamic extract were assayed on cultu res of 
human epidermal kera tinocytes for 7-10 days in serum-free hormone supple-
mented medium and compared to controls us ing cell counts and visual assessment 
of stained plates. Hypothalamus was homogenized at 4°C in 0.1 M NaCI for 3 
min , extracted for 2 hr, and centrifuged at 13,800 g for 30 min. The supernatant 
was delipidated with 0.5% streptomycin sulphate for I hr and recentrifuged. The 
crude extract at its optimal concentration, 150-200 I'g/ml, resulted in a 40-50 fold 
increase in cell number compared to controls lacking the extract. Extract identi-
cally prepa red from human hypothalamus was also active on human keratino-
cytes. Activity in the bovine brain extract ,vas unaffected by heating (lOO°C, 10 
min), acidification to pH 3.36, or trypsinization. KG!" activity was abolished by 
a lka linization to pH II . An approximate M" of 4000 was determined by elution on 
a calibmted G-lOO Sephadex column. The heat-treated G-lOO fTaction was act ive 
below 10 I'g/ml. Fractions containing mate rial of s ign iflcllntly highe r or lower M, 
were inactive a t concentrations up to 150 I'g/ ml. Although the untreated extract 
was mitogenic for both endothelial cells and melanocytes, the hea t-treated extract 
conta ining KG F was not. Addition of purified epidermal growth factor, a known 
keratinocyte mitogen, at concentrations up to 100 ng/ml did not substi tute for 
KGF in th is system. These resul ts suggest th at KGF is a polypeptide which 
differs f-rom all other previously described keratinocyte mitogens. 
Visualization of Epidermal Growth Factor Receptors in Human Epider-
mis_ LILLIAN B. NANNEY, JAMES A. McKANNA, GRAHAM CARPENTER, AND L. E. 
KI NG. Depts. of Plas tic Surgery, Anatomy, Biochemistry, Dermatology, Vander-
bilt and VA Medical Centers, Nashvill e, TN. 
Labeled EGF binds specifically to receptors in target t issue such as epidermis. 
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receptor/ kinase to use in inununocytochemica l methods. Normal skin and A-431 
carcinoma cells were fixed, embedded in Epon and th in sectioned for e lectron 
microscopy. Thin sections on nickel grids were incubated with rabbit pre- immune 
sera or EGF receptor an tisera, rinsed and then incubated with colloida l gold-
protein A complexes or colloidal gold a lone. Distribu t ion of electron dense gold 
particles representing puta tive EGF receptors was determined visually with 
compute rized morphometries (Bioquant II). Colloidal gold-protein A technique 
produced non- random distribution as compared to random, spa rse dis tribu t ion of 
either colloidal gold alone or pre- immune sera. EGF receptors were mol'., promi-
nent in epidermis compared to dermis, more detectable in Stratum (S.) basal is 
and S. spinosum, and mostly localized to plasma mel1lbmnes as compa red to 
other cellula r organelles in normal skin and A-431 cells. S. corneum had little or 
no EGF recepto r activity and S. granulosum had ve ry few. Conclusion: The 
number of EGF receptors in normal humun skin as determined by immunocyto_ 
chemica l methods using monospeciflc anti -EGF receptor antibody decreased as 
keratinization (differentiation) increased. Control of the number of fun ctional 
EG F receptors may be important in regulating epidermal differentia tion in normal 
and pathologic states. 
Heterogeneity of Epidermal Growth Factor (EGF) Receptors_ R E. GATE ' 
AND L. E. J(ING, JR., Div. of Dermatology, Vanderbil t University and VA M edical 
Cente r, Nashville, TN. 
EGF is a small r:'itollenic peptide which bind~ to its. ow n cellulQr receptors. 
EGF rec~ptor actiVity IS aSSOCiated WIth a tyrosme l 'esldue speCific, au tophos-
phoryla tmg protem kmase whose activity IS enhanced by EGF bmdll1g. Diffe ring 
apparent molecular weigh ts (mw) have been reported for the EG F recepto r a nd 
could be due to the degree of autophosphoryla tion or to methods of membrane 
prepar.at ion f~om differe,:,t tissues. Membr~ne fr~ftions, from A-431 huma n epi-
de rmOid carcll10ma cellime were labeled WIth (0-' 'P) A rp and separated on 5 
acrylamide-SDS gels. Compared to low ATP concentrations, high concentrations 
increased the apparent mw of the EGF receptor/ kinase in shed membrane 
vesicles by as much as 12K daltons. Added EGF was not req uired fo r this mw 
increase. S ince receptor labeled at low ATP concentration must be phosphoryl-
ated, multiple phosphorylation probably increases th e apparent mw. Peptide 
mapping showed 4 major labeled tryptic peptides a nd confirmed that t he EGF 
receptor/k inase molecule was multiply phosphorylated. Using membranes pre-
pa red by high speed centrifugation of cells scraped into differing buffe rs, the mw 
of the EGF receptor decreased by 201< daltons only when Ca" was present. This 
CaH dependent proteolytic activity was soluble, requ ired mM Ca", functioned 
equally well a t neutral and alkaline pHs, and was inhibited by leupeptin. Conclu-
s ions: [n vitro EGF receptor/ kinase preparations exhibit mw heterogene ity due 
to phosphorylation and sample preparation methods. The Ca++ activated (neu-
tral'?) protease may modify the EGF receptor in vivo and be a regulatory influence 
on diffe rentia tion . 
Differentiul Effects of cAMP and cGMP on ill vitro Epidermal Culture 
Differentiation_ PHILIP SHIU L. TONG AND CYNTHIA L. MARCELO, Dept. of 
Dermatology, Univ. Mich. Schl. of Med ., Ann Arbor, Michigan . 
Cul tured basal cells isolated from neonatal mice proliferate and stratify to 
form 7-8 cell layers within 2 weeks' time. 0.1 to 1.0 mM 8-Bromo cyclic AMP (8-
BrcAMP) has been shown to stimulate DNA synthesis and stratification in these 
cultures. By 0 =5, treated cultures have 8 cell layers while the control cul tUl'es 
have 3. 0.01 to 1.0 I'M 8-Bromocyclic GMP (8-BrcGMP) has no e ffect On DNA 
synthesis but increases stratification (5 cell layers) and cellularity (more and 
denser kera tin fibril s and desmosomal complexes; Exptl Cell Res 120 (1979) 
201-2lO) . Quantitation of proteins from these cul tu res showed that 0.5 mM 8-Br-
cAMP s timulated a gradua l but prolonged increase in the quanti t ies of a ll protein 
diffe rentiation products. By 0 = 12, the treated cultures had 80%, 60% and 70% 
more keratohyalin (l.0 M KPO." pH 7.0 soluble), keratins (4 M urea and 8 M urea 
+ reducing agents soluble) and envelope proteins (insoluble in 8 M urea + 
reducing agents), respectively, than the control cultures. In contrast, 1 I'M 8-
BrcGMP induced a rapid bu t transient increase in the above proteins. The D=5 
treated cultm es had equal amounts of different iation proteins when compared to 
the 0 = 13 control cul tures. Thereafte r, the protein levels of the treated cultures 
were maintained; these levels never exceeded those found in the l3-day fully 
differentiated cultures. SDS PAGE of the prote in fractions veri fi ed these changes. 
"H-l eucine incorporation and fluorographic data suggest that 8-BrcAMP produced 
a prolonged s timu lation' in the synthesis of these proteins, while 8-BrcGMP only 
transiently accelerated their synthesis. These biochemical data agree with our 
morphological studies and further delineate the diffe rential actions of these 2 
cyclic nucleotides on epidermal cells. 
Cbaracterization of a- and p-Adrenergic Stimulation o f Adenylate Cy-
c1use in Human Keratinocytes III Vitro_ ELA INE K. ORENI1EHG, EVA A. 
PFEN D'l', AND DAVID I. WILKINSON, Department of Dermatology, Stanford Uni-
versity School of Medicine, Stanford, California. 
Adrenergic receptors are responsible for selective recogni t ion and binding of 
catecholamines and may effect epidermal metabolism via cAMP. S ince adrenergic 
receptor subtypes (P" (1,; a" a,) may mediate quite dis tinct cell func t ions, we 
attempted to identify and characte rize {3-adrenergic (p-ad) receptor subtypes 
coupled to adeny late cyclase (A C) and determine whether o-subtypes may have 
significance in keratinocytes. Primary cul tures of adult human kera tinocytes were 
grown on collagen. At day 4 cells prelabeled with " H -ad~ nine (5I'Ci, 2h) , were 
trea ted ]0 min with one of a variety of agonists (10- " - IO-" M) including 
isoproterenol (ISP), epinephrine (E), noorepinephrine (NE), phenylephrine 
(PHE) and clonidine. T o demarcate relat ive potency order for AC stimulation, 
subtype-se lective antagon ists were used incl uding practolol, butoxamine and 
propranolol (p-ad) and prazosine, yohimbine and phentolamine (,,-ad). "H -cAMP 
fo rmed was purified by column chromatography (Salomon, 1974) and expressed 
us percent conversion from "H-ATP. The potency order for {1-agonist stimulation 
of AC was ISP '" E > NE. The vast majori ty of {3-ad receptors are of the p,-
subtype. While agonis t binding to o,-ad receptors may inhibi t AC in other cells 
systems, clon idine had no effect. The oJ-agon ist, PHE (.10- "'1) , increased AC 
activi ty by 146-fold. S ince oJ -ad rece ptors a re usua lly not coupled to AC, PHE 
may act indirectly wi th AC through calcium chan nel stimulation (Lelkowitz and 
Hoffman, 1980). The adrenergic receptor subtypes p, and p, and possibly 0 , 
s ignificantly stimulate AC activity in kerutinocytes. Pharmacologic manipulation 
of these receptors offers the possibili ty to control epidermal cAMP levels. 
A Monoclonal Antibody against Human Basal Cells Affects the Growth 
of Epidermul Cell s In Vitro. ALLEN OSEROFF, HEIDI FLEISCHMA NN, EVA A. 
Pn:N DT, AND VERA B. MORHENN, Department of Dermatology, S tanford Uni-
versity School of Medicine, Stanford, CA. 
The human epidermis consis ts of a number of different cell types includ ing 
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To visualize directly if EG F receptors var.}' in differentiation eve nts such as 
keratinization, we prepa re monospecIfic antIbody aga lllst affi lll ty punfied EGF 
keratinocytes in various stages of differentiat ion. Monoclo na l antibodies which 
recogruze ceU surface a ntigens spec ific for a particular stage of differentiation 
s h o uld be u eful LO separa te the various keratinocyte sub popu lations. Using 
epide rmal cells obtained from a psoriatic plaque, a n antibody secreti ng hybridoma 
cell line was produced acco rding to s ta ndard techniques. For keratinocyte cu l-
tures, 2 X lOti dispersed ~pidermal ceUs we re seeded in 3.5 cm Petri dishes 
according to the method ot LJU a nd Karasek. One day later, van ous d,lutIOns of 
an t ibody we re add ed to duplicate plates. At representative t imes, plates were 
rinsed fixed with metha nol, a nd stained with Giemsa. The monoclonll l antibody 
rodu ~ed , termed W1 3, cons ists of one light chain and one heavy cha in and is ~robab ly an IgG . On fr~ze n sections, W13 binds ol; ly to basal cells in normal a nd 
soriatic e pIdermIs. W 13 a lso labels basal cell carCllloma cells. W L3 does not bll1d 
fo e ithe r norma l or transformed lymphocytes. Preincubation of epidermal cells 
with WI 3 causes rounding up of cells and inhibits attachme nt. Within 4 hI' of 
adding W13 to preco nflue nt ke ratinocyte cultures, the cells round up a nd retract 
from the collagen substrate. This effect is concentration dependent. Cell viabil ity 
is unaffected. WI3 may be useful in isolating a functionally importan t molecule 
on the basal cell slJl'face. It is also useful in purifying basal cells from ep iderma l 
cell s uspe ns ions with the fluorescence activated cell sorter or by panning with 
antibody coated plates. 
Monoclonal Antibody, 4F2, Reactive with Basal Layer Ke mtinocytes_ 
JENNIFER A. K. PA'I"I'ERSON, BARTON F . HAYNES, CEC ILIA M. FENOGLIO, MAG -
DALENA E ISINGER, CA ROLE L. BERGER, AND RICHARD L. EDELSON, Department 
of Dermatology, Columbia Un iversity, New York, N~w York. . 
4F2 is a n IgG,,, munne monoclonal antibody whIch reacts wIth a subset of 
human ke nltinocytes. To determine whe ther this antibody has sufficie nt specific-
ity to be useful in studies of epidermal cell different iation and function, the 
id e n t i ty of il.~ turget cells was examined. Four micron frozen tissue sections from 
6 normal skin specimens and from G untreated psoriatic plaques were tested by 
indirect imlnutlofluorescence, With either 4F2 or cont.rol monoclonal IgG :!iI anti · 
body as a first reagent and fluorescein-co nju gated rabbit a nti-mouse antibody as 
a second reagent. In addition, suspensions of fresh a nd cul tured normal human 
epidermal cells were studied by indirect immunoelectron microscopy, using the 
sam e peroxidase-conjugated rabbi t a nti-mouse a nt ibody as the second reagent. A 
sharp demarcation existed between a s ingle layer of 4F2- labelled basal kera t ino-
cytes a nd the unlabelled more superficia lly placed cells in all sections of both 
normal a nd psoriatic skin, even though the latter cont.ained a basa l zone expa nded 
to at least th" ee cell layers. The morphologic studies confirmed the impression 
that the reactive keratinocytes had the features of basal layer kera t inocytes. 
These findings indicate that 4 F2 reacts with a membrane antigen which is no 
lon ger expressed by more superficially placed kemtinocytes. This monoclona l 
an t ibody should be a valuable probe of normal and aberrant keratinocyte matu-
2'~~ti~uous Thymidine Lnbeling Studies of Normal Human Skin Growth 
on Nude Mice: Measurement of Cycling Basal Cells. ROBERT A. BRIGGAMAN 
AND TIMOTHY KELLY, Depa rtment of Dermatology, University of North Carolina 
School of Medicine, Chapel Hill, N.C. 
In orde r to measure the proportion of cycling and non-cycling (or s lowly 
cycling) basal cells in normal human skin, tr it iated thymidine ('1'-H3) was adm in-
istered continuous ly (I microcurie per gram body weight every 6 hI' in traperito-
neaUy) to nude mice bearing well established , normal human skin grafts. Grafts 
were harvested to 2 day intervals up to 16 days of continuous 'I'-H3 adm inistration. 
Autorad iographs were prepared and labeled basal cells counted and expressed as 
a percent (%) of the total basal cells. 
% Labeled 
Basal cells 
± SD (n) 
Days of T-H3 Administration 
2 4 6 8 10 12 16 
14 ± 6 19 ± 5 28 ± II 41 ± 8 40 ± 5 47 ± 13 56 ± II 
(8) (12) (1 3) (II) (8) (15) (18) 
A s ignificant non-cycl ing (unlabeled) basa l cell popula tion was found even after 
prolonged T -H3 adm inistration. An unexpected observation was the non-random 
distribution of labeled cells in the basal layer. Labeled basal cells te nded to cluster 
in groupS, particularly in the a rea of the rete ridges. These results indicate that 
basal cells of nonnul human sk in constitute a heterogeneous population of cycl ing 
and non-cycling cells. 
P lasminogen Is Present in the B"sal Layer of the EpidCl-mis_ R. RIVKAH 
ISSEROJ'F, Department of Dermatology, Univ. Ca lif. Davis School of M edicine; 
DANIEL B. RIFKIN, Dept. of Cell Biology, NYU chool of Medicine, New York. 
In our laboratory. we have recently demonstrated tha t increased in t racellu la r 
levels of the se rine protease plasminogen activator (PA) accompany the terminal 
differentiation of murine kerat inocytes. However, to postulate a phys iologic role 
fo r PA within the epidermis, it is necessary to demonstrate that the enzyme has 
access to its only known zymogen substrate: plasminogen. This study was, 
therefore , und ertaken to determine whether plasminogen was present within the 
epide rmis. Cryostat 'ections of normal human skin were incubated with either 
whole rabbit anti-human plasminogen serum, the IgG fraction thereof, or the 
immune-specific IgG fraction thereof, purified by a ffinity chromatography on 
plasm.inogen-sephul'Ose. Standard indirect immunofluorescent techn iques using 
rhodam ine-conju gated goa t anti-rabbit IgG were subsequ ently e mployed. Fluo-
rescence was localized to the basal layer of the epidermis. Fluorescence was 
brightest at the ce ll periphery, sugges ting cell surface, rnther than in tracellular, 
localization of plasminogen . Nonimmune serum Hnd immune serum depleted of 
its s p ecifi c a nti-plasminogen IgG by prior a ffinity chroma tography y ielded nega-
tive res ults, demonstrating the specificity of sta ining for plasminogen. Our findings 
indicate that plasminogen is present within the epidermis, probably at the cell 
surface of the basal keratinocytes. This finding supports the hypothesis that a 
proteolytic ev<;nt mediat~d by p la~minogen activator with the subsequent gener-
atio n of plasmll1 may be II1volved 111 normal kerat ll10cyte phYSiology. 
Molecular Dynamics of Plasminogen Activator in Epidermal Cell Cul-
tures- J. M. BROWN AND D. A. CHAMB ERS, Un iv. of Illinois Med. Ctl'. , Chicago, 
IL. 
Plasminogen activato r (PA) has been associated with cellular evenls including 
proliferation , te rminal differentiation and tumorigenesis a nd recently has been 
observed in increased amou nts in psoriatic lesions. An epidermal cell .culture 
system was employed to explore the relationships of PA to the cell cycle. ("HTdR 
incorporation into DNA). Epidermal cell cultures (grenter tha n 90% basal cells) 
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were prepared by b'ypsinization and ficol gradien t fractionation . Cells were placed 
in M 199 containing 13% FCS a nd incubated at 33°C. Two days after cu lture 
initiation, DNA synthesis increased 20 fold (600 cpm to 9,500 cpm) and returned 
to neal' resting cell activity by day 5, PA activity was measured by the plasmin-
ogen-dependent proteolysis of ''''I-fibrin. PA activi ty released into the media and 
cell-associated PA were low during eru'ly days in culture but plateaued at day 6 
(25 fold highe l' than day 1) in concert with the appearance of cell structures 
cha racteristic of differentiation (tonotiiaments). Urokinase assay showed t hat low 
amounts of PA eru'ly in culture were not due to increased PA inhibitor. Analysis 
of molecular weight species by I-D SDS gel electrophoretigram on a plasminogen-
e nriched casein-agar gel revealed four molecular weigh t species in med ia (36,000, 
39,000,88,000, 90,000) . In contrast, only a 36,000 dalton mol ecule was cell associ-
ated. No change in the number of species occurred during 15 days in cul ture 
a lthough absolu te PA activity increased. These resul ts indicate: (I) increases in 
PA activity occu r after S phase; (2) the moleculru' heterogeneity of PA is 
coordinately controlled; (3) PA activity may serve as a n index of differe ntiated 
function in epidermal cells. 
Long-Term Culture of Diffe rentiating Rat Keratinocytes_ HOWARD P. 
BADEN AND JOSEPH KUBlLUS, Department of Dermatology, Harvard Medical 
School, Massachusetts General Hospi tal, Boston, Massachusetts. 
Our search for improved models of in vilro keratinization led us to develop 
lines of cultured rat keratinocytes which grow readily on a plastic surface without 
a feeder layer. Kera tinocytes were isolated from ski n by u',Ypsi nization a nd 
cultured on 31'3 feeder layers. Growth was monitored by counting cell suspensions 
a nd structural proteins were studied by SDS PAGE· and the Ouchterlony tech -
nique. Afte r the fifth subculture new born rat keratinocytes could be passed after 
3 mo at connuence, had a plat ing efficiency of 40%, no longer required feeder cells 
and apparently could be passed indefinitely. Electron microscopic studies showed 
stratifi ed colonies with tonotilaments, desmosomes, cornified envelopes and /p'an-
ules. The fibrous polypeptides differed from those of whole epidermis. Histidine 
inco rporation a nd immunological studies ind icated the presence of keratohyalin -
like basic proteins, but no high molecula r weight precurso r could be identified. 
Studies of dansyl cadaverine incorporation showed a soluble envelope precursor 
s imila r to that of intact epidermis. Keratinocytes plated on collagen gels formed 
!I granular layer and thick sb'atum corneum. As a resul t of thei,. ease of handling 
a nd high level of different iation th ese cultured cells are ve ry useful for studying 
macromolecular metabolism of keratinocytes. 
Kerutinocytes Form Colonies in Culture in the Absence of Cell Division_ 
JOSEPH MCGU IRE AND NEAL FEDARKO, Department of Dermatology, Yale Uni-
versity School of Medicine, New Haven, Connecticut. 
When individua l keratinocytes are added to plastic tissue cul ture dishes coated 
with T ype I collagen, colonies of cells form within 24 hr. The e colonies increase 
in s ize ove r the ensuing 48 hr. Both the number and size of colonies at 24 and 48 
hours are not influenced by the presence of mitomyci n- C, an inhibitor of DNA 
synthesis. Mitomycin-C does not influence cell attach ment to substrate. Attach-
ment of cells to subs trate is reduced by cyclohex imide, an inhibi to r of protein 
synthesis. The effective ness of mitomycin-~ in preventing DNA syn thesis was 
verified by measuring the incorporation of "H-thymidine into DNA. Time-lapse 
photography substantiated the ability of keratinocytes to form colonies by aggre-
gation in the absence of cell division. After individual cells collide to form 
heterocolonies, locomotion is not contact inhibited ; the colony itself moves. The 
phenome non of he terocolony formation provides a n opportunity to study move-
ment of cell clusters in the absence of cell division. Other investigators have 
calculated tile number of cell generations in culture by dividing the total number 
of keratinocytes on a dish by the number of colonies. The val id ity of this 
calculation is based on the assumption that each colony is a clone, derived from 
a s ingle cell. Keratinocytes move actively and, when they collide with each other, 
unlike fibrobl asts, they often adhere forming a "heterocolony" . This behavior of 
ke ratinocytes precludes the use of colony number as a denominator in calculating 
the number of generations in culture. 
Androgenic Potential of Dehydroepiandrosterone in Isolated Rat Prepu-
tial Cells_ M. E. SAWAYA, W. VOIGT, AND S. L. HSIA, Depa rtmen ts of Biochem-
istry, Pathology a nd Dermatology, Univ. of Miami School of Med ici ne, Miam i, 
FL 33101. 
The convers ion of the weak ad renal androgen dehydroepinndrosterone (DHA) , 
into the target organ active a ndrogen dihydrotestosterone (DHT) was studied in 
rat preputial cells isolated in varying stages of maturation. The cells we re isolated 
from mt prep~tial glands aft~r digestion with collage nase and tr,ypsin and sepa-
rated by notatIOn centnfugatlOn m a Flcoll gradient mto populatIOns of dIffe rent 
buoya nt dens it ies acco rding to Potte r et a l (J [nvest Dermalo! 72, 120. 1979). As 
the sebaceous cell matures lipids accumulate and the cell density decreases. 
Therero~e, it is possible to separate such cells according to their stage of devel-
opment a nd characterize them biochemically. Five cell layers of il!creasing 
densities were obtained (Bands I-V). Our data showed that (I) When "H-DHA 
was incubated with individual cell layers in the presence of NAD, NADH a nd 
NADPH, the major meta bolites formed were; A'-Androstenedione, testosterone 
a nd DHT. (2) 3fJ-H ydroxysteroid dehydrogenase (3fJ-HSD) specific activity was 
about 20 fold higher in the heavier bands of younger and smaller cells (Band IV). 
(3) 5<r-reductase was also prefere ntially in the sma ller a nd denser bands pru'aUehng 
3/1-HSD. (4) Both the 3fJ-HSD and the Sa-redu ctase were located in the micro-
so mal fraction. (5) The 3fJ-HSD activity was maximum at pH 8.5. (6) The pyridine 
nucleotide requirement fo r 3fJ-HSD for the substrate DHA was NAD. (7) The 
1(1ll ancl Vmax values of 3fJ-HSD in microsoma l fl'action of ba nd IV for DHA 
were 5.5 X 10-' M a nd 1.72 nmole/ mg protein/ Ill' respectively. It appears that 
DHA is of significant importance in sebaceous cells in view of its abundance a nd 
its extensive meta bolism to form testosterone and DHT. 
Sustuinable Rates of Sebum Secretion in Acne Patients and in Matched 
Normal Control Subjects. HOLLY H. HARRIS, MAny SWIESKOWSKI, MA RY 
ELLEN STEWART, DONALD T . DOWNING, AND JOHN S. STRAUSS, Department of 
Dermatology, Univers ity of Iowa College of Medicine, Iowa City, Iowa. . 
Sebum collected from the skin surface with a n absorbent during short LIllie 
periods co nsis ts of both freshly-secreted lipid and that withdl'awn from accumu-
lali on In the pi losebaceous ca na ls . In the present study. sebum was coll ecled on 
2.5 sq cm Dacron mesh discs impregnated with bentonite clay. Sebum eXU'acled 
from the discs was later measured by thi n laye r ch,·omaLOgraphy. The amoun ts 
of sebum thus collected, in 8 successive 3h period from 6 sites on the foreheads 
of each of 3 subjects, fell steadily for 12h and then remained constant for 12h . I t 
is in ferred that the rate of sebum collection during the second 12h repI'esented 
the rate at which lipid was produced by the sebaceous glands, while the a moun ts 
in addition to this rate obta ined during the first l2h were from lipid previously 
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accumulated in the follic ula r canals. T otal accumulated se bum was equal to about 
10h sustainable secretion by the glands, and in 9 subjects was proportional to the 
susta inable rate of secretion. After an overnight depleti on of the accumulated 
lipid, equal amounts of lipid were collected in 2 successive 3h periods at the same 
sites. Using the overnight depletion tech nique, the sustainable ra te of secretion 
was measured in 12 subjects having m ild to moderate acne and in 12 normal 
subjects matched in age and gender. Each of the acne subj ects had a higher 
secretion rate than his normal control, and as a group those with acne had an 
average secretion rate (2.51 mg/10 sq cm/3h) 3 times higher than the controls 
(0.81 mg/ 10 sq cm/3h) . It is concluded that a distinctly higher sebum secretion 
rate among acne patients has been obscured in previous studies by the effect of 
the folli cular accumulation on measurements of sebum secretion. 
Nodulo-Cystic Acne Patients Have Elevated Antibody Tite r s to P. AClles 
Cell Wall Carbohydra te. G. F. W EBSTER, J. INDRISANO, AND J. J. L EYDEN, 
Dept. Dermatology, Un iversity of Pennsylvan ia, Philadelphia, P a. 
It has been shown that severe acne patien ts have elevated anti·Propionibac· 
terium acnes antibody titers and that circulating' anti-Po acnes antibodies may 
enhance acne inflammation by potentiating complement activation and neutro· 
phil lysosomal enzyme release. In order to determine which P. acnes structures 
are most ant igenic in severe acne we studied the specificity of anti-P. acne, 
antibod ies from 15 nodulo·cystic acne patients and 5 normals. P. acnes cell wall 
fract ions were prepared by sonic rupture followed by centrifugation (crude cell 
wall , CCW) and then nuclease a rid pronase treatment (pa rtially pure cell wall , 
PPCW) . Complement fixation t iters to whole cells, CCW and PPCW were 
performed. The mean t iters for patients and normals to whole cells were 39.6 and 
3, to CCW were 138 and 8, and to PPCW were 225 and 9.3 respectively. The mean 
precipitin titer to P. acnes cytosol was 12.7 in pa tients and 0 in normals. Agarose 
immunoelectrophoresis of cytosol developed with each of the 15 patient sera 
detected a s ingle broadly-m igrating anioni c antigen in a ll P. acnes stra ins tested. 
The antigen was also detected in concentrated P. acnes growth culture superna-
tants. Sephadex G-lOO chromatography of cytosol revealed a single peak of 
antigen at approx imately 70,000 to 100,000 MW. This antigen was precipitable 
with 70% ethanol, contained s ignificant carbohydrate and no pro tein, and was 
resis tant to lysozyme and pronase treatment. The antigen was immunoelectro-
phoretically identical to the carbohydrate ant igen extracted from P. a.cnes PPCW 
by hot t richloracetic acid . Thus severe acne patients have an elevated antibody 
response to P. acnes cell wall s tructures which are probably carbohyd rate, and 
no apparent reacti vity to protein antigens. The s ingle precipitati ng cell wall 
anLigen seems to be released during P. acnes growth. 
Drug Metabolis m in Sebaceous Glands: Skin and Zymbal's Gland. R. J. 
POHL, M. W. COOMES, AND J. R. FOUTS, Laboratory of P ha rmacology, Natl. Inst . 
Environ. Hl th. Sci., R esearch Triangle Park, NC. 
Skin dru g metabolism has therapeutic and tox icologic implications which may 
be better understood in terms of cell-specific activity. Isolated qell s from the 
ep idermis and appendages of hairless mouse, separated in to fractions enriched in 
various cell types, were examined for drug-metabolizing activity. The 80% seba-
ceous cell fraction is active in cytochrome P -450-mediated dee thylation of 7· 
ethoxycoumaJ'in (7-EC), hydroxylation of benzo(a)pyrene (AHH) , and conjuga-
t ion of gluta thione with 1-chloro·2,4-dinitrobenzene and of glucuronic acid with 
4-methylumbelliferone. These activities are, respectively, 5.0· , 19.8-, 4.2· and 7.5-
folel higher per mg DNA than are the activities in the total cell popula tion. 
Monooxygenase activities are induced in sebaceous cells from mice treated 
topically with p-napthoflavone (P-NF) but the conjugation activities a re not. As 
these studies are limited by low cell yield, we tested Zymbal's gland (a specia lized 
sebaceous gland of the rodent ear cana l) as a model for further studies. Zymbal's 
gland homogenate has no 7-EC or AHH activity «10 pmol/ min/ mg protein) and 
microsomes have no detectable cytochrome P ·450 «0.02 nmol/mg prote in). We 
also examined rat ZymbaJ's gland which is susceptible to chemical-induced 
carcinogenesis. AHH and 7-EC activities in homogenates from untl'eated rats a re 
low (5 1.0 pmol/ min/ mg protein) but increase more than 10-fold a fter IP treat· 
ment of the rats with fJ-NF·. Microsomes from treated and un t reated ra ts conta in 
- 0.2 nmol cytochrome P-450/mg protein. Skin sebaceous cells from treated and 
untreated rats have low 7·EC activity. These resul ts suggest that sebaceous cell 
druz metabolism is a factor in skin response to the rapeut ic and toxic chemicals 
i)u( that Zymbal's glands do not model the activity of those in skin. 
Opsonic Requirements for Neutrophil Phagocytosis of Propionibacteriuln 
Acnes by the Chemiluminescence Assay. WEI·LI LEE AND ALAN H. S HALI'I'A, 
Department of Dermatology, Downstate Medical Center (SUNY), Brooklyn, NY. 
Propionibacterium acnes is believed to be a major pathogenic factor in the 
etiology of infl ammatory acne. We have previously reported defective phagocy. 
tosis of P. acnes by neutrophils in some patients with acne conglobata. In 
attempting to elucidate this phenomenon we undertook the present investigation 
to assess the reliability of measuring light emission 01' chemiluminescence (CL) 
by phagocytizing leukocytes as a tool in defining the opsonic requirements of P. 
acnes. Opsonic requirements were s tudied by using pooled human serum (with 
antibody (Ab) and total complement pathway); magnesium dichloride-ethylene 
glycol tetraacetic acid-chelated serum (Mg-EGTA, with Ab and alternative path-
way) ; and heat-inactivated serum (with Ab alone). Resul ts expressed in peak CL 
were corrected by subtract ing the CL value obta ined when unopsonized bacteria 
and neutrophils (PMN) were incubated. The resul ts demonstrate that CL inten-
s ity is proport ionally related to serum concentration, number of PMNs, and 
bacteria and PMN ratios. Complement was required for efficient opsonization, a 
s ignificant reduction occurred in the CL va lues a fter opsonized with heat-inacti· 
vated serum as compared to whole serum. Additio nal data revea l that there aJ'e 
qualitative and quantitative differences in the requirements for optimal ingestion 
of P. acnes and P. granulosum. Our data suggest that whereas both the classical 
and alternative pa thways are operative fo r opsonization of P. acne", the a lterna-
til(e pathway provides opsonic activity equal to that of the total complement 
pathway for P. granulosum. We conclude that CL is a useful screening method 
for detecting impaired opsonization in patients with acne. 
Poster Session II, Poster Authors in Attendance, 1:00-2:00 PM, Capital 
Terrace 
Scientific Session, Saturday, May 8, 1981, 2:00-5:00 PM Federal Room. 
P lenary Session, ~arnes Gilliam, M.D., Presiding. 
Phosphodiesterase Inhibitor R020-1724 Reduces Hyper IgE Production 
by Atopic Dermatitis Cells /11 Vitro. K. D. COOPE R, K .. KANG, S. C. CHA N, 
AND J. M. HANI .... N, Dept. of Dermatology, Oregon Hlth. Sci. Univ., Portl and, 
OR. 
Vol. 78, No. 4 
Our recent findings of marked elevations of cAMP phosphodiesterase (PDE) 
in mononuclear leukocytes (MNL) of pati ents with atopic dennatitis (AD) (Clin 
Res 29:597 A, 1981) may relate to the overproduction of IgE by these cells. The 
cAMP-POE inhibitor R020-1724 is a potent, specific inhibitor of AD PDE. W e 
postula ted that reduction of AD POE toward normal levels may normali ze AD 
IgE production as well. Blood MNL from patients with AD were incubated with 
01' withou t R020·1724 (JO- "M to lO- "M) for 10 days. Preformed and newly syn the-
sized IgE in 10 day supernatants was assayed using a solid-phase double'an'tibody 
radioimmunoassay. MNL pellets were collected and PDE measured by determin-
ing pmol tritiated cAMP hydrolyzed/min/lO" cells. Control AD cu ltu res produced 
a mean of 6679 pg/m] 19E over IOd (normals <500 pg) . IncubatIOn with lO-'M 
R020-1 724 resulted in inhibition of IgE production i'1 9/9 cul tures with a m ean 
reduction of 47 ± 11%. Treatment with lO- r'M and lO- "M R020-1724 resulted in 37 
± 15% and 32 ± 28% inhibi tion of IgE p roduction respectively. Analysis of 
preformed and newly syntheSized IgE demonstrated that R 020-1724 co nsisten tly 
inhibited synthesis. 'l'I;,ypan blue showed >90% viability in all cultures. Treatm ent 
of AD MNL with 10- M Ro20-J724 resulted in a 40.4 ± 8.3% redu ction of POE 
Trea tment with lO- r'M and lO-"M Ro20-1724 resulted in 19% and 20% POE 
inhibition, respectively. P e rcen t inhibition of IgE synthesis was highl y correlated 
with % reduct ion of POE (I' = 0.975). R020-1724 redu ced the elevated AD PDE 
and corrected at least one immunolo!,>ic function in AD; i.e., hyperproduc tion of 
IgE. The extremely high correlation coefficient of ti:le 2 events suggests a previ-
ously undescribed, close link between IgE production and POE levels. 
Human Epidermal Filaggrin. ALEXIS M. LVNLEY AND B EVERLY A. DALE 
Departments of Periodontics and Medicine/D ermatology, Un iversity of Wash~ 
ington, Seattle, Washington. 
Filaggl'in, a histidine-rich , cationic protein found in rodent epidermis cause 
aggregation of keratin filaments and appears to function as the keratin matrix 
protein. This protein is derived from a precurso r protein local ized in ke ratohyal in 
The object of this investigation was to ident ify and characterize the related 
protein in human skin using antibody to rat filaggrin. Skin of human neonates 
was removed at autopsy and the epidermis separated from the dermis by incu. 
bation for 3 min at 50°C in phosphate buffered saline with 5mM EDTA. The 
epidermal proteins were extracted with 8M urea/0.1M Tris-HCI , pH 7.6. Prote ins 
were separated on SDS polyacrylamide gels and electrophoretically transferred 
to diazobenzyloxy methyl paper. Human fil aggrin was identified on autoradi_ 
ographs as a ~rote in double t of -M, 35,000 aftel' incubation with the a ntibody 
followed by " 'I-Protein A. The fil aggrin doublet was purified by DE52 ion-
exchange chromatography and preparative SDS gel electrophoresis. Like rodent 
fil aggrins, it is a cationic protein and is resis tant to cyanogen bromide cleavage 
Its molecular weight is intermediate between the mouse (M, 26,5000) a nd r at (M ' 
49,000) proteins. The amino acid composition of human fil aggl'in resembles t hat 
of rodent filaggrins except that orn ithine is found in the human prote in. Immu-
nofluorescence of human skin sections using the same an tise rum shows reaction 
of keratohyalin granules. Thus, human fda!;gl'in chracterized h~ re is immunolog_ 
ICally relat.ed to protem found III keratohya lin and may be functIOna lly equiva lent 
to rodent filaggrin. 
Keratolinin: Soluble Substrate of Epidermal Transglutaminase from Hu-
man or Bovine Tissue. JUDY G. ZErrERGREN, LARRY L. PETERSON, AND KIRK 
D. WUEPPER, Dept Dermatology; The Oregon Health Scis Univ; Portland OR. 
Substrates of human or bovine epidermal transglu taminase (ETgasei were 
isolated and purified by ion exchange chromatography and preparative zone 
electrophoresis. After gel permeation chromatography, these substrates of 36000 
relative molecular weight (M,), incorporated dansyl cadaverine and were pr~cip­
itated by antibody to CNBr cleaved keratinocyte membranes. We propose kera. 
tolinin (Gk. " eratos: horny tissue; Gk. lininos: to cove r the inner surface 0 1) as a 
suitable name for this protein monomer which is ultimately polymerized on the 
inner leaflet of the keratinocyte membrane. Each 36K substrate was dissociated 
by chaotropic agents or detergents into non-covalent subunits; the M, of these 
subunits was 6.0- 6.2K upon electrophoresis in 15% Acrylamide gels conta ining 
1% SDS and 6M urea. When incubated with ETgase, dansy l cadave rine and Ca++ 
human or bovine keratolinin produced fluorescent bands at. 6K, 12K , 24K a nd 
150K. No fluorescent bands were seen at 92K where a substrate of ETgase fr om 
cul tured kera tinocy tes, involucrin, migrates. Isoelectric focusing of human or 
bovine keratolinin revealed 2 moieties separated by 0.3-0.4 pH uni ts (human: 5.4/ 
5.0; bovine 6.3/6.0) . The 2 proteins were readily resolved by chromatofocusing 
and each of the subuni ts of bovine kerutolinin incorporated DC by ETgase and 
Ca++ and reacted with identity with either an tiserum to CNBr fragments of 
bovine snout membranes or antiserum to soluble kera tolinin . Antiserum to human 
keratoli nin failed to cross react with its bovine counterpart. Human and bovine 
epidermal kera tolinins are biochemically s imilar but immunochemically d is tinct 
prote ins. . 
Ninth William Montagna Award, John 
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Prognostic Significance of the Lupus Band Test in Systemic Lupus Ery-
thematosus. A 10 Year Longitudjnal Study. BRIAN M. DAVIS AND JAMES N. 
GILLIAM, Division of D ermatology, Univ. of T exas l:J calth Science Cen ter at 
Dallas, Dallas, T exas. 
S ince 1971 we have obtained biopsies from clinically normal volar forearm skin 
of 24 1 pa tients with systemic lupus erythematosus (SLE). Using s tandard direct 
immunofluorescence techniques immune deposits have been detected along the 
dermal-epide rmal junction (pos. LBT) in 120 patients (50%). To gain a better 
understanding of the relationship between the LBT and prognosis, longitudinal 
s tudies have been carried out in 51 patients over a 10 yr period . 210 LBTs have 
been performed in these 51 SLE patients (average 4 pel' patient) and the resul ts 
correlated with disease acticity, severity and long-term survival. The initial LBT 
(obtained before treatment) was used to divide pa tients in to LBT pOS. and LBT 
neg. groups. With the exception of patients treated with high dose prednisone 
and cytotoxic agents, the patients in the LBT pos. group usua lly remain LBT 
pos . and the LBT neg. patients usually remained LBT neg. on repeated testing. 
Following drug induced disease remissions in almost all patients and following 
spontaneous remissions in a few patients the LBT became neg. The neg. LBT 
occurred several weeks after the disappea rance of antiDNA and ant inuclear 
antibodies in the serum. Survival data was available on 45 of the 51 patien ts. 
Only 2 of 1801%) of the LBT neg. patients died compared with 11 of 27 (41%) of 
the LBT pos. patients (p < 0.05). These findings indica te that the LBT can be 
used to define groups of SLE patients with different types of disease. A pos. LBT 
identifies a group of SLE patients with more aggressive disease. The long-ternl 
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survi val is s ignificantly better in LBT neg. as compared to LBT pos. SLE patients. 
Free Plasma A ndro gen s A r e E lev a ted in Acn e . A. W. LUCKY, J. MCGUIRE, 
R. L. ROSEN FIELD, AN D B. H . R ICH, D ept. of Dermatology, Yale U School of 
Medici ne, New Haven, CT., and Dept. of Pediatrics, U of Chicago, Chicago, IL. 
The dependence of sebaceous follicles on androgens is well known, bu t the role 
of c irculating a ndrogens in the pathogenesis of acne remains unsettled. We have 
examined this relationship in 63 women of mean age 23.2 ± 6.7 yl" who had acne 
and /or hirsut ism by measuring plasma total and free testosterone (1'), free 17 fJ-
h y d roxy steroids (1 7m, and dehydroepiandrosterone sulfate (DS) by rad ioim-
munoassay as well as testosterone-estrogen binding globulin (TEBG). Resul ts 
wer e com pru·ed to a control group of 21 age-matched women who had no acne or 
hirs u t ism. Acne and hirsu tism were quant itatively assessed. We found that t he 
patie n ts' mean levels of free l' and free 17 fJ were elevated and TEBG depressed 
alth o ugh total l' was not d ifferent from co ntrol: 
Total l' Free l' Free 17 fJ T EBG D S 
con t ro l (21) 35.9 5.2 36.6 49. 1 147 
Acn e (52) 41.0 (NS) 7.5 (0.00 l) ' 43.9 (0.05) 39.7 (0.05) 186 (NS) 
Hirsu tism (24) 45.9 (NS) 9.6 (0.001) 52.7 (0.001 ) 33.3 (0.00 1) 24 1 (0.05) 
' p < 
At least one abnormal plasma value was fo und in 20/39 (SI%) of women with 
only acne, 8/11 (73%) of women with only hirsu t ism, and G/13 (46%) of women 
with both acne and hirsutism. In total, 26/S2 (50%) of women with acne ± 
h irsu t ism had elevated androgens or low TEBG; the freq uency of abnormali t ies 
wer e: low T EBG 33%, high free l' 19%, high fI·ee 17 fJ 14%, high total T 10% and 
h igh D S 8%. In summary, abnormalities in free plasma and rogens and/or T EBG 
are p resen t in half of our pat ients with acne. T hree quar ters of the hirsute WOmen 
are h y pe randrogenic. Plasma l' and other 17 fJ- hydroxy steroids are bound to 
T EBG and only a sma ll un bound (free) fraction is biologically active. Thus tota l 
androgens are not useful because the binding protein may be low. Acne as well as 
hirs u t ism in this age group warrants endocrine evaluation. 
Inununofluorescen ce Examination of Ery thema Multiforme Skin for 
Herpes Antigen s . P . W. ORTON, J. C. H UFF, AND W. L. W ESTON, Department 
of Dermatology, Univers ity of Colorado School of Medicine, Denver, Colorado. 
The exact role of the herpes s implex virus (H SV) in the pathogenesis of 
he r pes-associated erythema mul t iforme (HAE M) has not been defined. In orel er 
to d ocumen t a role of HS V in HAE M, we have examined biopsies of HAE M skin 
lesio ns by direct immunoflu orescence (IF) . An an t iserum to H SV was prepa red 
in t h e rabbi t by immunization with HSV-1 infected rabbit skin cells. A co ntrol 
antiserum was prep81·cel with uninfected cells. The specificity of the anti-H SV 
serum for the major HSV-l glycoprotein an t igens was verified by cross immu-
n oel ectrophoresis. The control ant iserum contained no precipi tating ant ibodies 
to H S V-l an tigens. Fluorescein (FITC)-conjuga ted F (ab'), fragments were pre-
pared from each antiserum. T he binding of the ant i-HSV-F(ab'), conjugate to 
HSV a nt igens and the lack of binding of the control conjugate were ve rified by 
e n zym e immunoassuy. Both conjugates were used to ident ify herpes ant igens in 
sections of 3 culture- positive lesions of recurrent herpes s implex. The di ffe rence 
in t h e sta ining patterns of the two conjugates was a coarsely speckled staining of 
ker atinocyte nuclei with anti-H SV-F (ab'),. This same sta ining pattern was iden-
tifi e d in 8 of 9 lesional biopsies fI·om HAEM with the ant i-HSV-F(ab')" bu t not 
w i t h the control conjugate. Staining was most marked in keratinocyte nuclei at 
t h e margin of lesions outside areas with severe epidermal damage. S imilar staining 
was not seen in biopsies of drug-associated EM, urticaria, 01· vasculi t is. This IF 
fi nding may mark the presence ofHSV antigens, crossreacting ant igens, or HSV-
in duced ant igens in the skin lesions of HAEM a nd may serve as an objective 
marker fo r this disease. 
P artial Charac te rizntion of a Murine Melanomll Antigen. VINCENT J. 
HEARING, J OHN J . MARCHALON IS, AND DOUGLAS M. GERSTEN, Derm. Br., N .I.H ., 
Bethesda, MD; Dep t. Biochem., Med. Univ. So. Carol., Cha rleston, SC; Dept. 
Path. , Georgetown Univ. Med . Cen., Wash. DC. 
A uniq ue tumor-associated ant igen demonstrable in various murine melanomas 
h as been reported by our laboratories (Proc Nall Acad Sci 78:5109, 1981); this 
antigen is released in lru·ge qu ant it ies from melanoma cells in vivo and in. vitro. 
We have isolated this antigen from B 16 tumor cell homogenates, and from cellular 
p r oteins that were shed into serum-free cul ture supernata nts. The purifi cation of 
t h e protein involves gcl fil tration, immune-affini ty clll"omatography and prepa r-
ative gel electrophoresis. The purified protein has been characterized with respect 
to m olecular weight (68,000 daltons), isoelectric point (4.50), amino acid content 
and amino te rmina l sequence. T he data accumulated to date show that this 
mela noma ant ige n is unique; it shows no sequence homology to known gp70, In 
or H-2. Although the ant igen has been demonsb·able in a ll the murine melanomas 
tested , it was not found in the other types of tumors examined, or in any of the 
n ormal cell types studied to date. Work is cont inuing in our laboratories to mo re 
completely charucterize the primary st.ructure of this ant.igen in o.rder t.o delenn ine 
the mecha nism of its formation, and to more full 'y assess the immun ologic role ii, 
plays in the host's response to the tumor cell population. 
HLA-DH5 in K a p osi's S nr co m u and Mycosis Fungoides. P ATRICIA J . MYs-
KOWSKI, MARILYN S. POLLACK, Bo D UPONT, AND BIJAN SAFAI, Depm·tment of 
Medi cine, Memoria l S loan-Kettering Cancer Center, New Yo rk, New YO I·k. 
H LA-associated variations in genetic susceptibili ty have recently been linked 
to many diseases, including infections and neoplasms. Kaposi's SaJ"coma (KS) is 
a m ult icent ric neoplastic process which, in North America, classically affects the 
lower ext1·emities of elderly men and follows an indolent coul·se. Hecently an 
aggressive form of KS has been described in young homosexua l men in Ca lifornia 
and New York, in which early lym ph node and gastrointestina l involvement are 
prominen t. While the eti ology of KS remains obscure, serologic ev idence of 
cytomegalovirus infection has been assoc iated with both forms of North Americn n 
KS. Mycosis fu ngoides (MF) is a cutaneous T-cell lymphoma which has also been 
s u ggested to have a vira l association, s ince retroviruses have bee n isolated from 
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tumor cell lines from some patients. To investigate possible genetic variations in 
suscept ibili ty to these 2 diseases, HLA typing was perfo rmed in 20 Caucasian 
patients with histologically-p roven KS (10 older patients and 10 young homosex-
ual males) and 30 Caucasian patients with h istologically-proven MF. A statisti-
cally s ignifican t increase in HLA-DRS was noted in each patient group (50% of 
MF, 60% of classical KS, 60% of new KS) compared with 20% of Caucasian 
co ntrols. No association with HLA-A, B or C ant igens was found. T he DR locus 
is though t to play an important role in regu lation of the imm une system: further, 
another ma lignancy, rena l cell carcinoma, has been associated with an increased 
freq uency of HLA-DH5. Individuals with HLA-DHS may have a genetic p redis-
position to develop neoplasms, perhaps as a resu lt of viral infection. 
Localization of S te r o id S ulfatase and Ch o lester ol Sulfate in Normal an d 
RXLI Epidermis . M ARY L. WILLIA MS, STEPHEN GRAYSON, ERVIN EpSTEIN, JR., 
J EANNETTE A. BONIFAS, AND PETER M. ELIAS, Department of Dermatology, 
Univers ity of California School of Medicine, San Francisco, CA 94143. 
T he pathologica l scaling in recessive x-linked ich thyosis (HXLI) has recently 
been attribu ted to accum ulation of abnormal quantities of cholesterol sul fate 
(CS) in stratum corneum (SC) . In orde r to learn more about the possible role of 
sulfated ste rols in normal and pathological desquamation, various fract ions of 
neonatal mouse and human epidermis were obtained with the staphylococcal 
epidermol.Ytic toxin and/or trypsin ization, while subcell ular fractions were ob-
tained by homogenization in a Stansted cell disru pter at 20,000 p.s. i. followed by 
diffe rential centrifu gation and/o r fractionation on sucrose density gradients. In 
both human and mouse epidermis the greatest activity of steroid sulfatase (SS) 
was found in the stratum granulosum (SG) with li ttle loss of activity in the SC. 
T he spinous and basal layers displayed li ttle activity. In bOtll normal huma n and 
mouse SC, specific activity was most concentrated in the membrane fractio n, but 
in HXLI no detectable activity was present in any fraction. I n SG su bcellul ar 
fractions, enzymatic activity was concentrated in the 30k membrane pellet. In 
both normal and RXLI SC, CS content of membrane preparations (mean 1.9% 
(n=3), and 10.7% (n=l), respectively) was sim ilar to that of whole scale. In 
normals, CS content of epidermal strata did not differ s ignificantly. I n conclusion, 
these resul ts show that: (I) SS activity is limited to outer epidermal layers and 
loca lized there to membrane frac tions; (2) CS is fou nd throughout normal epider-
ma l strat." bu t accumulates in SC membranes in RXLI; and (3) by virtue of its 
intercellular loca lization in SC, SS may med iate normal desquamation. 
A Uniq u e Basem e nt Membrane A n t igen of H uma n Stratified Squ amou s 
E pit h elia Is Identified by a Monoclona l A ntibo dy , S. M. BREATH NACH, P. A. 
Fox, G. R. N EISES, J . R. STAN LEY, AND S. l. KATZ, Dermatology Branch, NCI, 
NIH, and Uniformed Services Univ. of Health Sciences, Bethesda, MD. 
The basemen t membrane zone (BMZ) of human skin is a complex structu re 
which contains several well defined components including bullous pemphigoid 
ant igen, lamin in, type IV col.lagen and proteoglycan. We have produced a murine 
monoclonal an tibody which has enabled us to define a uniq ue constituent of tile 
BMZ of human stra tified squamous epithelia. T he monoclonal antibody (Ep-l) 
was raised by standru·d methods using suction blister-derived trypsinized epider-
mal cells as the antigen. Indirect immunofluorescence (IF) staining with Ep-l, 
us ing normal human skin, produced a linear band of fl uoresce nce at the BMZ. 
Linear BMZ IF staining with Ep- .1 was a lso observed in sections of human or 
monkey lip, vaginal mucosa, tongue, and esophagus, but was not detected in 
stomnch, small intestine, rectum, ureter, li ver, lung, kidney or placenta. In 
addi t ion vascula r basement membranes were not stained. Although it exhibited 
cross reactivity wi th monkey tissues, Ep-l did not bind to mouse, rat or guinea 
pig t issues. Immunoelectron microscopic studies of normal human skin and 
esophagus using peroxidase-conjugated staphylococcal protein A showed specifi c 
binding of Ep- I to the lamina densa of the BMZ, a loca lization identical to thaI. 
of type IV collagen. However, unlike type IV collagen, which is not species specific 
and is found in all basement membranes, the antigen defi ned by Ep- I is specific 
for primate stl"lltified squa mous epi thelia. Taken together , this is the first dem-
onstration that the lamina densa of the BMZ contains constituent(s) distinct from 
type IV collagen. 
Photosen s itivi ty and ClIr cinogenic P oten tial of Monofunction al an d Bi-
func tiona l P soralen s. J. D. WEST, M. P. M ULLEN, AND M. A. PATHAK, De-
partment of Dermatology, Harvard Medical School, Boston, MA, USA. 
P hotoconjug"tion of 8-methoxypsoralen (8-MOP) or isopsoralens with DNA 
induced by UV-A radiation (320-400 nm) is mutagenic. It is not known whether 
psora len-DNA monoadducts are potentially more m utagenic and carcinogenic 
than in terstrand cross- links. Vary ing d ,·ug concentration (0.01-0.1%) and UV-A 
dose, and examining tumor induction t ime and yield in 40-mice groups, we 
observed that monoadduct- forming psoralens [4,S'-dimethylangelicin (4,5'-
DiMeA) and 5-methylangelicin (S-MeA)] are more cru·cinogenic than tlle bifunc-
tional. cross-linking 8-MOP. In two studies, hairless SKH:hr-1 mice were treated 
topically 3x weekly for 15 mos. In study I, mice t reated with 0.1 % 8-MOP were 
compared against two groups of mice receiving 0.1 % 4,5' -DiM eA. In study II, mIce 
t reated with 0.01% 8-MOP were compa.red against two groups of mIce I.;ecelvmg 
0.1 % or 0.01% of 5-MeA. T hese psoralens were applied (20 or 2,ug/ cm-) t.o the 
back 45 mins. prior t.o exposure of 1.0, 2.5, or 7.5 J/ cm:.! UV·A. The late,ncy fO l' 
" pperu·ance of squ amous carcinomas was m uch longer with 8-MOP than WIth 4,5'-
D iMeA or 5-MeA. At 60 wks., 0. 1% 8-MOP group exhibited SO% tumors, whIle 
the 2 0. 1% 4,5'-DiMeA groups had 97 to 100% tumor incidence. Heducrng 8-MOP 
concentration from 0.1 to 0.01% did not alter the 50% tumor II1ductlOn penod 
(1'''0) of 60 wks., yet wit.h 5-MeA, a sim ilar reduction significantly increa~ed T r.o 
fro m 33 to S3 weeks. 8-MOr at 0.1% and 0.01% was highly photosenslbzll1g, 
whereas 4,5'-DiMeA and 5-MeA were nonphotosensit izing. It appears that II1 ter-
strand cross-links are letha l to cells, and thereby, less carCll1ogel1lc than the 
monoadduct-forming psora lens or isopsoraJens subject to viable but erroryrone 
repair. P hotocarcinogenicity and photosensitivity are apparently not dIrectly 
related. 
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